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PREFACE. 

A  CLASS  OF  INJURIES  that  is  frequently  caused  by  railway 
accidents  can  be  studied  to  advantage  in  any  large  metropolis. 
Chicago,  being  a  great  railway  centre,  naturally  affords  consider- 
able material  for  such  investigation,  though  the  newness  of  that 
city  and  its  consequent  dearth  of  scientific  and  medical  libraries 
oppose  obstacles  to  research  that  can  only  be  overcome  by  labor 
and  sacrifices  not  experienced  by  students  in  older  cities. 

The  need  of  a  new  work  on  Spinal  Concussion  is  apparent 
in  the  scattered  condition  of  the  essays  on  the  subject,  and  from 
the  fact  that  the  treatises  now  in  use  are  twenty  years  behind 
the  times. 

The  recent  scientific  Franco-German  contest  concerning  the 
pathology  of  the  disorder  has  ended  in  an  advance  of  our  knowl- 
edge, but  the  change  from  a  spinal  to  a  cerebral  explanation  of 
the  symptoms,  and  their  inclusion  with  other  widely  different 
phenomena,  resulting  from  wounds  in  general,  under  the  title 
"  Traumatic  Neuroses,"  appears  to  the  author  to  be  unjusti- 
fiable. 

An  attempt  has  therefore  been  made  in  this  work  to  care- 
fully  review  the  entire  subject,  with  reference  to  anatomical 
derangements  that  will  best  explain  the  symptoms. 

That  the  spinal  sympathetic  nervous  system  is  the  main 
seat  of  the  disease,  and  that  in  consequence  the  cord  functions 
are  deranged,  accounts,  in  the  author's  opinion,  for  much,  if  not 
all,  that  has  been  hitherto  unexplainable.  These  views  are 
original  and  were  not  heretofore  advanced,  for  they  are  based 
upon  quite  recently  discovered  symptomatology  and  an  exclusion 
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of  previous  errors  in  diagnosis,  which  would  not,  until  this  time, 
have  enabled  any  such  conclusion  to  have  been  reached. 

The  importance  of  electro-diagnosis  in  spinal  ailments 
required  the  space  and  revision  it  is  accorded  in  Chapter  XI. 

The  substitution  of  the  name  "  Erichsen's  disease  "  for  the 
various  ambiguous  and  improper  titles  should  alone  help  to  clear 
away  wrong  impressions ;  and  "  concussion  of  the  spine  "  may 
hereafter  be  properly  used  as  causing  meningo-myelitis,  com- 
pression symptoms  from  vertebral  fractures  or  dislocations, 
haemorrhages,  etc.,  and  it  may  or  may  not  also  cause  "  Erich- 
sen's  disease,"  pure  or  complicated. 

Acknowledgments  for  help  in  the  preparation  of  this  book 
are  due  Drs.  O.  L.  Schmidt  and  G.  J.  Schaller,  the  latter  espe- 
cially for  valuable  assistance  Avith  the  German  literature. 

The  author  regrets  the  unavoidable  polemics  of  parts  of 
the  book,  though  it  is  by  controversy  that  the  truth  is  often 
evolved  from  error ;  and  his  strong  feeling  against  the  political 
corruption  in  our  country  is  explained  by  its  opposition  to  all 
progress  through  the  mediocrity  and  ignorance  in  most  of  our 
public  institutions,  scientific  and  medical, — placed  there  by  men 
of  like  character.     A  spring  cannot  rise  higher  than  its  source. 

Unsparing  criticism  is  invited,  particularly  as  regards  the 
author's  pathological-anatomy  views,  and  communications  or 
reviews  sent  to  him  will  influence  the  arrangement  of  subse- 
quent editions  and  be  properly  accredited. 

Centeal  Music  Halt., 

Chicago,  October  15,  1889. 
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Spinal  Concussion. 


CHAPTER  I. 


HISTORICAL   INTRODUCTION. 


Spinal  Concussion  is  often  the  subject  of  controversy  in 
law  courts,  and  the  railway  companies  of  Europe  and  America 
annually  pay  millions  of  dollars  in  the  settlement  of  claims 
wherein  this  disorder  is  justly  or  unjustly  alleged. 

Corporations  are  victimized  by  malingerers,  and  individuals 
lose  their  damage  suits  through  want  of  correct  knowledge  on 
the  part  of  physicians  and  attorneys  as  to  what  constitutes 
spinal  concussion. 

If  we  consider  law  as  a  science  intended  to  minimize  the 
confusion  that  arises  in  the  settlement  of  disputes,  justice  can 
be  furthered  by  whatever  enlightens  as  to  matters  of  fact  and 
simplifies  hitherto  abstruse  subjects.  And  it  is,  cceteris  iKtrihus, 
usually  in  proportion  to  the  correctness  of  medical  information 
in  medico-legal  cases  that  just  decisions  can  be  reached  by  judge 
and  jury. 

There  are  many  causes  for  our  imperfect  knowledge  of  a 
great  number  of  bodily  ailments,  of  which  spinal  concussion  is 
but  one,  which  circumstances  have  singled  out  from  obscure  dis- 
orders and  made  conspicuous  as  an  opi^rohrium  medicorum. 
Medicine  has  many  triumphs  to  record,  especially  in  the  last 
quarter  century,  as  regards  the  more  generally  recognized  dis- 
eases; nor  can  we  tell  how  far  our  better  knowledge  of  these 
may  assist  clearer  conceptions  of  the  less  frequently  occurring 
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ailments  until  we  have  taken  account  of  what  ^ye  have  learned 
and  what  we  can  make  available  for  extended  research. 

Notwithstanding  the  observations  of  Leeuwenhoek  with  liis 
imperfect  microscope  in  1687,  and  Prochaska's  announcement, 
in  1779,  of  the  brain  structure,  the  ancient  idea  that  the  "spinal 
marrow "  was  similar  to  the  marrow  in  the  hollows  of  long- 
bones,  fatty  and  structureless,  was  as  rife  among  the  medical 
men  in  the  early  part  of  this  century  as  it  is  among  the  unin- 
structed  people  of  to-day. 

Erichsen  instituted  an  epoch  in  spinal  concussion  study 
from  1868  to  1875,  at  a  time  when  the  minute  anatomy  of  the 
spinal  cord  had  begun  to  be  better  noted.  In  fact  the  greater 
part  of  all  we  know  of  an  exact  nature  concerning  this  most 
important  organ,  the  spinal  cord,  has  been  accumulated  mainly 
in  the  last  half  of  the  present  century  by  writers  such  as 
Longet,  184:7,  and,  later,  Stilling,  KoUiker,  Van  der  Kolk, 
Deiters,  Schultze,  Gerlach,  and  many  others. 

Because  of  this  want  of  knowledge  of  the  time,  when  P. 
Frank,  in  1792;  Harless,  in  1814;  Kloss,  in  1820,  and  Ollivier, 
in  1821,  investigated  the  subject  of  inflammation  of  the  cord, 
insuperable  difficulties  were  in  their  way,  and  it  was  as  late  as 
1864  before  Frommann  cleared  up  the  pathological  anatomy  of 
cord  inflammations. 

Clinicians  had,  with  more  or  less  accuracy,  separated  out 
many  groups  of  symptoms  pertaining  to  spinal  injuries  previous 
to  this,  among  the  ablest  being  Sir  Astley  Cooper  and  Aber- 
crombie  in  the  early  part  of  this  century,  but  the  genius  and 
indcfntigability  of  these  workers  had  mainly  to  deal  with  gross 
post-mortem  appearances  in  relating  cause  and  effect. 

Leyden,  in  1875,  made  important  contributions  to  the  litera- 
ture of  spinal  concussion  in  his  work  on  "S])inal  Diseases,"*  and 
very  httlo  lias  been  accom])lisli(Hl  by  writers  other  than  TiOyden 
and  Erichsen  in  this  field  during  the  past  twenty  years;  medical 
encyclopoediae,  surgeries,  and  neurological  works  containing  dis- 

»  Dr.  K.  Leyden,  Kliuik  tier  Uiickenmaikskraiikliciten,  Hand  11.    ]'5crlin,  1875. 
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cussions  of  Erichsen's  writings,  and  in  one  instance  an  English 
railway  surgeon,  Herbert  Page,  published  a  book  especially 
directed  against  Erichsen's  views  on  this  subject. 

With  the  utmost  uniformity  Erichsen  has  been  quoted  and 
copied  by  later  and  contemporaneous  writers  upon  surgery  with 
scarcely  a  criticism.  The  undoubted  value  of  his  writings  on 
general  surgery  paved  the  way  for  a  ready  acceptance  of  his 
work  on  concussion  by  writers  of  surgical  works,  such  as  Gross, 
Holmes,  Agnew,  and  neurological  authors,  as  Erb,  Ross,  Gowers, 
and  others. 

In  the  progress  of  medicine  valuable  books  have  been  super- 
seded by  writings  more  in  keeping  with  recent  knowledge,  but 
we  should  bear  in  mind  that  Rokitansky,  Graves,  Abercrombie, 
Trousseau,  and  even  far  earlier  writers  afforded  much  solid 
material  upon  which  we  yet  depend.  The  errors  of  such  stand- 
ard authors  are  due  largely  to  the  times  in  which  they  lived  not 
affording  them  sufficient  collateral  information,  but  we  cannot 
dispense  with  what  they  established  as  true.  The  bulk  of 
Erichsen's  work  will  continue  to  be  standard,  even  though  re- 
vised in  the  light  afforded  by  Westphal,  Thomsen,  Oppenheim, 
and  other  investigators. 

Blackstone  is  none  the  less  valued  by  lawyers  because  his 
work  is  antiquated. 

Neurologists,  surgeons,  and  attorneys  find  so  much  useful 
information  in  Erichsen's  book  that  lawsuits  wherein  spinal  con- 
cussion is  an  issue  are  seldom  undertaken  without  reference  to 
this  London  surgeon's  lectures.  Advanced  knowledge  of  the 
physiology  and  microscopic  anatomy  of  the  spinal  cord  and  the 
diseases  to  which  it  is  subject  require,  however,  much  considera- 
tion in  connection  with  Erichsen's  cases  and  the  inferences  he 
has  drawn  from  them  and  those  reported  by  his  predecessors  in 
surgery. 

In  these  chapters  no  attempt  will  be  made  to  supplant 

'Erichsen  or  any  other  author  who  has  so  honestly  dealt  with 
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standing  of  what  spinal  concussion  is,  and  is  not,  an  abstract  of 
his  work  and  critical  review  of  his  cases  is  attempted,  the  refer- 
ences being  to  his  1875  revised  edition. 


CHAPTER  II. 

ERICHSEN    ON"    SPINAL    CONCUSSION. 

Erichsen  opens  by  quoting  Hippocrates,  that  no  injury  to 
the  head  is  too  trifling  to  be  despised,  and  suggests  that  this  ob- 
servation may  be  apphed  with  equal  if  not  with  greater  justice 
to  injuries  of  the  spine. 

These  injuries  occur  in  the  ordinary  accidents  of  Hfe,  but 
in  none  more  frequently  or  severely  than  in  railway  collisions  ; 
a  special  and  painful  interest  attaching  to  them  from  the  distress- 
ing character  of  the  symptoms  presented  by  the  sufferers.  More- 
over, in  these  cases,  there  is  always  a  peculiar  difficulty,  which 
is  often  greatly  increased  by  the  absence  of  evidence  of  outward 
and  direct  physical  injury,  by  the  obscurity  and  insidious  char- 
acter of  the  early  symptoms,  the  slowly  progressive  development 
of  the  secondary  organic  lesions,  and  the  functional  derange- 
ments entailed  by  them,  and  by  the  very  uncertain  nature  of  the 
ultimate  issues  of  the  case,  taxing  the  diagnostic  skill  of  the 
surgeon  to  the  very  utmost ;  and  there  is  no  class  of  cases  in 
which  more  discrepancy  of  surgical  opinion  may  be  elicited. 

While  shocks  to  the  nervous  system  arising  from  railway 
accidents  do  not  stand  in  a  different  category  from  accidents 
occurring  from  other  causes  in  civil  life,  the  rapidity  of  the  move- 
ment, the  momentum  of  the  persons  injured  and  of  the  vehicle, 
the  suddenness  of  arrest,  the  helplessness  of  the  sufferers,  their 
natural  mental  perturbation,  render  railway  injuries  peculiar  and 
the  cause  special. 

The  thrill  or  jar,  the  '•'•  ehranlement^''  the  sharp  vibration 
transmitted  through  everything  subjected  to  it  is  compared  to  an 
electric  shock,  to  setting  the  teeth  on  edge,  that  causes  the  car- 
riage to  be  shattered  into  splinters  and  sends  a  sharp,  tremulous 
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movement  through  every  fibre  of  its  occupants.  In  addition  the 
traveller  is  thrown  to  and  fro  without  any  power  of  resistance. 

In  the  writings  of  Sir  Astley  Cooper,  Boyer,  Sir  Charles 
Bell,  and,  later,  Ollivier  and  Abercrombie,  are  many  isolated 
cases  of  concussed  spines,  but  since  the  introduction  of  railways 
these  injuries  have  become  proportionally  more  numerous  and 
more  severe. 

Erichsen  refers  to  seventy-five  cases  of  "contusions  and 
miscellaneous  injuries  of  the  spine"  recorded  in  the  "United 
States  Army  Surgical  Reports  of  the  Civil  War."  Even  though 
"all  cases  of  fracture  and  dislocation  are  excluded,"  the  citation 
can  be  but  of  general  application  to  the  whole  subject  of  spinal 
injury,  as  the  exigencies  of  war  made  hospital-case  reports  very 
incomplete,  and  there  was  extant,  during  that  time,  very  imper- 
fect means  of  diagnosis  of  spinal  ailments.  We  simply  learn 
from  this  that  seventy-five  undiagnosed  spinal  injuries,  without 
apparent  dislocation  or  fracture,  were  noted  as  follows  : — 

Discharged  as  disabled,       .......  27 

Returned  to  easy  duty, 3 

Returned  to  military  duty, 43 

Died  from  causes  unconnected  witli  the  accident,    .         .  3 

Eleven  of  the  cases  were  under  treatment  for  periods  from 
one  month  to  fourteen  months. 

At  this  particular  point  we  arrive  at  one  of  the  causes  of 
the  confusion  with  which  this  subject  is  surrounded.  Here  are 
cases  grouped  in  such  a  manner  as  to  give  the  erroneous  im- 
pression that  they  are  what  are  now  known  as  typical  instances 
of  spinal  concussion,  when  they  are  nothing  more  than  mere 
mentions  of  disablements,  probably  spinal,  following  upon  more 
or  less  direct  blows  to  the  spine.  There  is  nothing  to  indicate 
that  a  single  case  cxhibitcnl  the  characteristic  symptoms  of  con- 
cussion, which  must  exclude  ruptures  of  vessels,  compression, 
inflammation,  etc.  That  there  was  a  spinal  injury  of  some  kind 
in  every  case  need  not  be  denied,  and  each  injury  may  have 
been,  and  probably  was,  caused  by  a  concussion  of,  or  a  blow 
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upon,  the  spine  ;  that  expression  merely  describes  tlie  manner  in 
wliicli  the  accident  loas  received^  and  the  unfortunate  fact  that 
concussion  of  the  spine  has  both  a  general  and  restricted  mean- 
ing has  befogged  every  discussion. 

This  ambiguity  in  Erichsen  was  doubtless  not  intentional, 
but  that  it  led  to  cctnfusion  is  undeniable.  Lawyers  and  phy- 
sicians who  are  called  upon  to  look  up  the  subject  for  the  first 
time  cannot  but  be  puzzled  by  the  loose  way  in  which  the 
changes  are  rung  upon  the  simple  term  concussion  of  the  spine 
as  a  cause  and  an  effect,  as  generic  and  specific,  as  etiological 
and  symptomatic. 

In  all  likelihood  cases  of  pure  uncomplicated  disease  known 
as  spinal  concussion  are  rare,  as  meningitis,  myelitis,  or  disloca- 
tions may  accompany  the  disorder  to  a  greater  or  less  extent, 
but  we  can  search  in  vain  the  Count  de  Lordat  case,  cited  from 
Maty's  1766  report,  for  other  than  most  superficial  resemblances 
to  "typical  concussion  of  the  spine."  It  would  seem  that 
Erichsen,  from  some  cause  or  other,  had  confounded  the  dis- 
ease with  the  mere  name  of  the  manner  of  injury  receipt. 
The  "twist  of  the  neck"  resulted  in  a  slowly  supervening, 
severe,  cervical  and  bulbar  meningitis  and  sclerosis,  shown 
post-mortem.  Had  Maty's  report  been  a  little  more  complete 
the  march  of  destruction  of  tracts  and  other  tissues  could  now 
be  described. 

Erichsen  properly  objects  to  the  substitution  of  concussion 
of  the  cord  for  concussion  of  the  spine  to  parallel  concussion  of 
the  brain,  as  he  claims  that  the  spine  is  a  much  more  compli- 
cated structure  than  the  head.  In  concussion  of  the  spine  we 
have  not  only,  and  not  even  necessarily,  an  injury  to  the  bony, 
fibrous,  ligamentous,  and  muscular  structures  that  enter  so 
largely  into  the  conformation  and  support  of  the  vertebral 
column,  of  the  nerves  that  pass  across  it,  and  of  the  membranes 
included  in  it.  Injuries  of  these  parts  often  occasion  very  grave 
and  most  persistent  symptoms  without  any  lesion  whatever  of 
the  coi'd.     He  touches  here  upon  suggestions  that  with   the 
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advance  of  neuro-patliology  may  reveal  the  irritative  phenomena 
to  he  due  to  adjacent  extra-myelonal  lesions. 

He  approximately  defines  concussion  of  the  spine  as  a 
certain  state  of  the  spinal  cord  occasioned  by  external  violence ; 
a  state  that  is  independent  of,  and  usually,  but  not  necessarily, 
uncomplicated  by  any  obvious  lesion  of  the  vertebral  column, 
such  as  its  fracture  or  dislocation, — a  condition  that  is  supposed 
to  depend  upon  a  shake  or  jar  received  by  the  cord,  in  conse- 
quence of  which  its  intimate  organic  structure  may  be  more  or 
less  deranged,  and  by  which  its  functions  are  certainly  greatly 
disturbed,  so  that  various  symptoms  indicative  of  loss  or  modi- 
fication of  innervation  are  immediately  or  remotely  induced. 

Tlie  iDrimary  effects  of  these  concussions  or  commotions  of 
tlie  spinal  cord  are  prohably  clue  to  molecular  changes  in  its 
structure.  (Italicized  here  to  emphasize  a  statement  of  Erichsen 
which  unjust  criticisms  of  his  pathology  ignore.)  The  secondary 
changes  are  mostly  of  an  inflammatory  character,  or  are  depend- 
ent on  retrogressive  organic  destructions,  such  as  softening,  etc., 
consequent  on  interference  with  nutrition. 

It  thus  becomes  evident  that  Erichsen  includes  in  spinal 
concussion  what  we  now  know  to  be  inflammations  of  the  cord 
and  membranes,  slowly  induced,  as  secondary  to  blows,  jars,  etc. 

His  views  were  more  those  of  a  surgeon  than  of  a  neurolo- 
gist. The  former  is  often  nonplussed  by  the  absence  of  obvious 
lesions,  Avhile  the  latter  is  more  apt  to  diflerentiate  symptoms 
into  many  distinct  groups,  wliich,  at  the  time  Erichsen  wrote, 
surgeons  were  content  to  denominate  as  spinal  injury.  The 
blow  to  the  back,  followed  by  a  diseased  nervous  system,  suf- 
ficed to  establish  as  concussion  of  the  spine  what  we  now  sepa- 
rate into  myelitis,  meningitis,  scleroses,  extravasations,  and  spinal 
concussions. 

Indeed,  Erichsen  tacitly  admits  this  in  stating  that  four  dis- 
tinct forms  have  been  included  in  the  term  concussion  of  tlie 
spine.  1.  A  functional  disorder;  2.  Compression  of  the  cord 
from  extravasation ;  3.  Compression  of  the  cord  by  inflamma- 
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tory  exudations ;  4.  Nutritive  cord  alterations.  The  absence 
of  obvious  external  injury  of  the  spine,  such  as  laceration  or 
compression  of  the  cord,  by  the  fracture  or  dislocation  of  a  ver- 
tebra, constituting-  the  bond  of  union  between  these  different 
"  kinds  of  concussion." 

Among  other  severe  direct  injuries  to  the  spine,  he  men- 
tions cases  that  terminated  in  caries,  angular  curvature,  abscess, 
and  a  case  where  a  slap  on  the  back,  to  cause  a  newborn  infant 
to  breathe,  developed  dorsal  caries. 

I  think  we  can  fairly  understand  Erichsen  as  including  in 
spinal  concussion  any  violent  injury  to  the  cord  functions  with- 
out there  being  demonstrable  evidence  of  such  injury  in  the 
region  of  the  bony  and  ligamentous  spinal  column. 

In  Lecture  II,  under  the  heading  "  Severe  Direct  Injury  to 
the  Spine :  Concussion,"  Erichsen  details  thirteen  cases,  in  all 
of  which  lesions  of  the  cord  plainly  existed  primarily,  from  the 
symptoms,  such  as  paralyses  and  sensory  impairment. 

Lecture  III  describes  the  symptoms  of  severe  concussion  of 
the  spine  from  direct  violence.  These  symptoms  necessarily 
vary  greatly  according  to  the  part  struck.  It  is  quite  possible 
to  suppose  that  a  direct  blow  to  the  cervical  spine  may  cause 
instant  death,  without  dislocation  or  fracture  of  the  column. 
But  a  fracture  or  partial  dislocation  may  exist  unsuspected,  and 
fatal  results  follow  later. 

Case  14  is  one  of  unsuspected  dislocation  between  the 
second  and  third  vertebrae,  witli  sudden  death  on  the  fourth  day. 

Case  15  describes  an  unsuspected  fracture  of  the  spinous 
process  of  the  fifth  cervical  vertebra,  with  death  from  compres- 
sion of  the  cord,  a  few  days  later. 

Case  16,  injury  of  spine  in  lower  dorsal  region  and  recovery 
with  angular  curvature  a  month  afterward. 

He  deduces  from  these  cases  that,  notwithstanding  the  in- 
fliction of  an  injury  of  a  fatal  character,  life  may  be  prolonged 
several  days,  until  death  is  brought  about  by  an  accidental 
movement. 
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An  unnumbered  case,  following  the  description  of  Case  15, 
mentions  a  man  who  fell  on  the  top  of  his  head  without  frac- 
turing the  skull,  injuring  the  cervical  cord,  showing  that  fatal 
spinal  injury  may  be  occasioned  indirectly. 

Lecture  IV  deals  with  a  class  of  cases  in  which  the  back 
injury  is  either  very  slight,  or  where  the  blow  has  fallen  upon 
some  other  part  of  the  body  than  the  spine. 

Case  17  is  not  fully  reported,  "  suffered  the  usual  symptoms 
of  spinal  concussion,"  and  has  not  been  able  to  ride  smce  falling 
from  his  horse. 

Case  18  is  one  of  chronic  meningitis  of  the  cord  and  base 
of  the  brain,  with  imperfect  recovery  after  nine  years. 

Case  19.  Chronic  meningitis  and  imperfect  recovery. 

Case  20.  Chronic  cerebro-spinal  meningitis ;  incurable. 

Case  21.  Injury  of  spine  in  infancy;  incurable. 

Lecture  V  discusses  concussion  of  the  spine  from  general 
shock. 

Case  22.  Meningeal  extravasation  ;  recovery. 

Case  23.  The  slow  supervention  of  symptoms  and  improve- 
ment after  three  months  leaves  the  question  between  organic 
and  functional  derangement  undecided. 

Case  24.  The  spinal  symptoms  imperfectly  described,  the 
subsequent  cerebral  symptoms  due  to  head  injury. 

Case  25.  Meningeal  lesion. 

Case  26.  Meningeal  lesion  and  subsequent  myelitis. 

Case  27.  Meningeal  irritation  and  small  multiple  cord 
lesions. 

Case  28.  Better  recorded  than  preceding  cases.  Organic 
cord  changes  were  not  evident  until  late  in  the  disease,  but  the 
usual  spinal  and  cerebral  symptoms  of  concussion  prevailed. 

Case  29.  Severe  and  somewhat  typical  concussion  symptoms 
with  cerebral  comi)lications. 

C!ase  30.  Concussion  symptoms,  probable  myelitis  later. 

C/dse  31.  Meningitis  and  myelitis  preceded  by  "usual  symp- 
toms of  spinal  concussion." 


ERICHSEN    ON    SPINAL    CONCUSSION.  11 

Lecture  VI  treats  of  sprains,  twists,  and  wrenches  of  the 
spine. 

Case  32.  Vertebral  displacement  without  cord  implication, 
from  strain. 

Case  33.  Spinal  caries,  paralysis,  and  death  from  a  wrench. 

Case  34.  Strain  of  cervical  spine  with  paralysis  of  arm  only. 

Case  35.  Fall  on  head,  twist  of  cervical  spine,  body  para- 
lyzed; recovery. 

Case  36.  Spinal  twist,  paraplegia. 

Case  37.  Spinal  wrench  in  a  railway  accident,  paraplegia. 

Case  38.  Cervical  spine  wrench,  paralysis ;  recovery. 

Case  39.  Spinal  wrench,  meningo-myelitis. 

Case  40.  Back  strain.  Some  of  the  symptoms  similar  to 
those  of  concussion  cases. 

Case  41.  Back  strain.     Similar  to  case  40. 

Case  42.  Lumbar  strain,  lumbago,  and  other  symptoms 
unlike  those  of  concussion. 

Under  "  Complications  of  Concussion,"  in  Lecture  IX,  we 
have : — 

Case  43.  Syphilitic  symptoms,  none  of  concussion. 

Case  44.  Medulla  concussion. 

Case  45.  Intestinal  implication  most  prominent,  spinal 
symptoms  less  so. 

Case  46.  Intestinal  and  vesical  haemorrhage  after  fall  on 
back. 

Case  47.  General  shock,  mainly  abdominal  and  cerebral. 

Case  48.  Cerebral  and  spinal  injury. 

Case  49.  Blow  to  cervical  spine,  bladder  trouble. 

The  concluding  cases,  50  to  53,  have  nothing  to  do  with 
the  main  issue. 

Regarding  Erichsen's  cases,  we  find  that  those  numbered 
17  and  24  are  imperfectly  reported ;  23  is  problematical ;  14,  15, 
16,  were  unsuspected  fractures  and  dislocations.  The  seventy- 
five  army  cases,  the  Count  de  Lordat  case,  and  1  to  13,  19  to 
22,  25  to  27,  were  various  kinds  of  cord  derangements,  such  as 
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myelitis,  meningitis,  extravasations,  etc.,  primarily  or  secondarily 
resulting  from  external  violence,  without  demonstrated  bone  or 
ligament  lesion.  In  many  of  these,  however,  there  are  some 
symptoms  that  do  not  necessarily  pertain  to  the  organic  diseases 
that  were  demonstrated  post-mortem,  and  those  symptoms  may 
be  accounted  for  by  comparing  them  with  those  occurring  in  the 
"  purer "  concussion  cases,  from  which  organic  lesions  may  be 
excluded. 

This  probably  functional  disorder  is  best  described  in  Cases 
28,  29,  30,  31,  which  include  the  most  typical  instances  Erich- 
sen  has  recorded. 

Many  of  the  symptoms  Erichsen  mentions  in  the  body  of 
his  book  he  appears  to  have  derived  from  the  statements  of  other 
authors.  Separating  out  the  conditions  that  he  notes  in  his  own 
cases,  he  records  individual  instances  of  leg  inco-ordination,  fever 
after  accident,  deafness  in  right  ear,  no  vision  disorder,  photo- 
phobia, general  parsesthesise,  back  paraesthesiae,  in  lejfl  arm,  right 
leg,  left  leg;  motility  impaired  on  right  side,  left  more  than  right 
side;  arms,  legs,  and  body  without  sensation  impairment;  anaes- 
thesia in  left  arm,  both  arms,  right  arm ;  general  numbness, 
numbness  in  both  hands,  irritability,  general  sensory  disturbance 
only,  no  sexual  loss,  sleep  good,  suicidal,  bedridden,  epileptoid 
fits,  general  decreased  size,  decreased  size  of  left  leg,  both  legs ; 
increased  size,  weakness  and  exhaustion,  vomiting  later,  diges- 
tion good,  appetite  bad,  hemiplegia,  arm  paralysis,  no  pain  in 
head  or  spine,  cramps  and  twitchings  in  legs,  in  both  arms ; 
dragged  and  everted  left  foot,  hyperalgesia. 

Next  most  frequent  findings  arc  the  following  symptoms, 
each  separate  ailment  occurring  in  two  cases :  Ilypera^sthesia  in 
riglit  arms,  both  legs  ;  motility  impairment  in  left  arms,  motility 
not  impaired,  straddling  gait,  anaesthesia  of  body  and  legs,  nerv- 
ousness, V(M'tigo,  ))ow(>ls  regular,  constipation,  no  emaciation,  bad 
dig(!stion,  complete  paraplegia  with  anicsthcsia,  pain  in  head, 
girdle  pain,  pain  in  legs,  no  photophobia. 

In  three  cases,  for  each  symptom,  arc  recorded  bad  dreams, 
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depression,  loss  of  sphineter-ani  control,  emaciation,  decreased 
weight,  difficulty  in  walking  up  and  down  stairs,  impaired  hear- 
ing, hyperaesthesia  of  all  senses,  motility  impaired  in  both  legs, 
in  right  arms;  numbness  of  right  side,  of  left  leg;  no  urinary 
difficulty. 

In  four  cases,  for  each  symptom,  there  were  partial  para- 
plegia, aural  hyperaesthesia,  motility  impaired  in  left  legs,  sphinc- 
ter-vesicse  difficulty,  sexual  loss. 

In  five  cases,  for  each  symptom,  there  were  subnormal  tem- 
perature, tinnitus  aurium,  motility  loss  complete  in  arms  and 
legs,  numbness  in  both  legs,  urinary  difficulties. 

In  six  cases  tactile  hyperaesthesia  was  noted. 

In  seven  cases  there  was  vision  impairment. 

In  nine  the  sleep  was  bad. 

In  eleven  the  backs  were  weak  and  the  same  number  were 
disabled  immediately  after  the  accident,  and  memory  impairment 
also  occurred  in  eleven  cases. 

Twelve  cases  complained  of  spinal  tenderness. 

In  fourteen  cases  the  disabilities  appeared  at  shorter  or 
longer  periods  after  the  accidents. 

In  sixteen  cases  consciousness  during  or  after  the  accidents 
was  not  disturbed. 

Twenty-one  cases  suffered  from  pain  in  the  back,  fourteen 
of  these  more  particularly  upon  moving. 

The  results  are  noted  as  follows : — 

Single  cases  recovered  in  6  weeks,  6  months,  7  months,  14 
months,  21  months.  One  had  improved  in  3  months.  One 
made  an  incomplete  recovery.     Three  had  intermissions. 

Single  cases  had  not  recovered  in  2^  years,  4|^  years,  5 
years,  7  years,  8  years,  9  years,  16  years,  26  years. 

One  case  died  in  10  days  after  the  accident,  another  in  5 
years,  and  a  third  11  years  afterward. 


CHAPTER  III. 

PAGE    ON   INJURIES   OF    THE    SPINE    AND    SPINAL    CORD. 

Herbert  W.  Page*  states  (page  1)  that  "of  all  accidents 
to  which  man  is  liable  none  more  serious  can  befall  him  than  in- 
jury to  the  spinal  cord,"  and  then  he  devotes  three  hundred 
and  seventy  seven  pages  to  discussing  the  improbability  of  such 
an  injury  through  railway  accidents. 

Alluding  to  Sir  Benjamin  Brodie'st  divisions  of  injuries  of 
the  spinal  cord,  they  may  be  condensed  as  follows : — 

1.  Bone  injuries,  causing  indirect  spinal-cord  disease. 

2.  Vascular  injuries  of  the  cord. 

3.  Injuries  of  the  cord  substance,  whether  demonstrable 
or  not. 

Page's  criticisms  of  Brodie,  Abercrombie,  Erichsen,  and 
others  are,  in  the  main,  directed  to  show  the  absence  of  omnis- 
cience of  those  writers.  His  method,  throughout,  is  to  suggest 
the  probability  of  the  conditions  numbered,  as  above,  one  or  two 
existing  where  number  three  is  alleged,  or  vice  versd^  and  where 
the  patient  survived  he  calls  attention  to  the  absence  of  post- 
mortem verification  of  the  conjectured  pathology,  and  where 
lesions  were  demonstrated  that  they  were  insufficient  to  cause 
the  symptoms,  or  if  sufficient  and  secondary,  or  sequential,  that 
they  might  have  been  primary. 

Thus,  on  page  8,  Page  says  Brodie  "  does  not  record 
one  single  case  of  supposed  concussion  of  the  spinal  cord  lohich 
ended  fatally^  and  where  there  was  not  also  serious  injury  to 
the  spinal  column,"  and  cites  a  case  of  unsuspected  vertebral 
fracture  to  disprove  '"disorganization  and   dissolution  of  the 

*  Injuries  of  the  Spine  and  Spinal  Cord,  without  Apparent  Mechanical  Lesion,  and  Nervous 
Shock,  in  their  Surgical  and  Medico-Legal  Aspects.    London  :  second  edition,  1885. 
t  Medico-Chirurgical  Transactions,  vol.  xx,  p.  120. 

(15) 
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the  cord'  being  produced  by  concussion  pure  and  simple  with- 
out some  serious  mechanical  injury  being  mflicted  upon  the 
spinal  column  as  well." 

Aside  from  tlie  fact  that  Brodie,  Abercrombie,  and  Erich- 
sen  included,  among  concussed  spines,  cases  of  cord  injuries 
with  or  without  visible  bony  lesions,  where  a  fatal  ending 
showed  spinal-column  injury,  it  does  not  follow  that  the  bone 
and  cord  lesions  were  associated.  It  is  well  enough  to  note  the 
findings,. but  it  should  also  be  remembered  that  grave  destruc- 
tion of  vertebrae,  from  injury  and  disease,  has  occurred  without 
interference  with  the  functions  of  the  cord. 

The  small  space  allotted  by  Abercrombie  to  "Concussion 
of  the  Spinal  Cord"*  has  more  historical  than  disquisitional 
value,  and  the  case  he  cites  is  not  typical  as  the  cause  concus- 
sion was  used  instead  of  the  recent  symptom-group,  known  as 
such.  We  would  not  hold  Galen  to  account  for  some  defect  in 
bacteriology, 

H.  Mayo'sf  case,  J.  J.,  criticised  by  Page  (page  12),  as  prob- 
able syphilis  or  embolism,  was  an  undoubted  fall  to  begin  with, 
followed  by  meningeal  irritation,  and  reminds  me  of  a  case  of 
hemiplegia  and  traumatic  insanity,  caused  by  a  rock  falling  four 
stories  upon  a  man's  head,  and  the  suggestion  of  a  Western 
medical-college  professor,  that  sypliilis  and  bromism  might 
produce  the  same  symptoms. 

Quoting  (page  12)  from  Boyer  J  three  cases  of  death  from 
spinal  hurts,  in  the  first  of  which  there  were  post-mortem  find- 
ings of  injury  in  the  cord,  and  in  the  other  two  none,  he  states 
that  "we  must  remember,  however,  that  the  methods  of  post- 
mortem examination  were  then  flir  different  from  what  they  are 
now.  With  such  meagre  histories  as  are  here  recorded,  we 
shall  not,  it  seems  to  us,  be  liypercritical  in  refusing  to  accept 
these  often-quoted  cases  as  evidence  that  the  spinal  marrow  may 
suffer  lesion  from  the  concussion  pure  and  simple  of  a  blow." 

*  Diseases  of  tlio  l?rain  an<l  Si)iii;vl  Cord,  p.  .')72. 

t  Outlines  of  Human  I'atliolojjy,  1830. 

t  Maladies  Chirurgicales.    Fifth  ed.,  torn.  3,  p.  133. 
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When  ancient  post-mortems  revealed  lesions,  either  of 
bones,  vessels,  or  cord.  Page  accepted  them  as  sufficient  to  cause 
the  symptoms,  when  he  wished  to  disprove  injury  without  de- 
monstrable lesion ;  but  when  no  lesions  are  found,  whether  by 
ancients  or  moderns,  he  repudiates  the  sufficiency  of  the  autopsy, 
nor  is  he  at  a  loss  for  reasons  for  so  doing. 

In  Boyer's  first  case : — 

"^  Voiiverture  du  cadavre,  nous  trouvdmes  un  epanclie- 
ment  de  serosite  sangidnolente  qui  remplissait  le  canal  de  la 
dure  mere  depuis  sa  partie  inferieure  jusqu''  au  milieu  du  dos, 
et  qui  comprimait  la  moelle  epiniere.^^ 

While  this  particular  case  affords  evident  enough  cause  of 
death,  where  is  it  in  the  next  case,  when 

'•'•  Nous  ne  trouvons  ni  fracture^  ni  lesion  de  la  moelle  epin- 
iere  ou  de  ses  enveloppes^  ni  epanchement"  ? 

Or  in  the  third,  when 

"  L'examen  de  son  cadavre  Jit  voir  les  parties  dans  leur 
Stat  naturel  comme  dans  le  cas  precedent  "  ? 

Turning  Page's  reasoning  against  him,  it  can  be  denied 
that  any  of  the  post-mortems  revealed  sufficient  cause  of  all  the 
symptoms  or  the  deaths,  and  that  where  he  assumes  compres- 
sion, contusion  or  extravasation  as  best  accounting  for  the  symp- 
toms, where  the  parties  did  not  die,  he  does  not  realize  that  his 
eighteenth-century  pathology  is  as  faulty  and  presumptuous  as 
is  that  of  the  surgical  patriarchs  he  derides. 

He  suggests  that  it  may  be  claimed  (page  1 4)  that  concussion 
to  the  spine,  like  that  to  the  skull,  may  annihilate  the  cord  func- 
tions as  the  latter  does  the  brain  functions,  in  which  case  a  crush 
of  the  cord  should  cause  death  before  paralysis.  He  loses  sight 
of  the  fact  that  paralysis  is,  practically,  death  of  that  part  of  the 
body  over  which  the  cord  presides,  and  that  both  brain  and  cord 
functions  may  be  suspended  by  blows,  re-institution  of  cerebral 
and  cord  functions  may  subsequently  occur  or  not,  as  circum- 
stances determine,  and  death  may  or  may  not  supervene,  from 
associated  causes  or  their  absence. 
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Syme*  is  urged  (page  14)  "as  more  strictly  in  accordance 
with  clinical  and  pathological  experience,"  in  stating  that  "  the 
spinal  cord  is  liable  to  concussion  from  blows  and  falls,  particu- 
larly the  latter,  the  symptoms  of  which  are  similar  to  those  of 
concussion  of  the  brain,  inasmuch  as  they  denote  suspension  of 
the  functions  usually  exercised  by  this  part  of  the  nervous  sys- 
tem." The  very  consideration  Page  had  just  ignored,  but  now 
■finds  convenient  because  Syme  accounts  for  it  as  probably  caused 
by  effusion  of  serum  or  blood  "  which,  subsequently  undergoing 
absorption,  allows  the  usual  actions  to  be  restored."  An  assump- 
tion about  as  necessary  as  that  when  a  clock  or  watch  is  stopped 
by  a  fall,  some  wheels  must  be  broken  or  bent,  whether  its  time- 
keeping function  is  recovered  or  not. 

Two  instances  are  next  taken  (page  16)  from  Lidell,t  and 
Page  says:  "The  second  man,  in  our  judgment,  died  because 
his  cord  was  crushed;  the  first  man  lived  because  his  cord  had 
escaped  direct  injury."  The  first  man  was  paraplegic  (here,  then, 
he  must  admit  functional  paraplegia  from  a  blow,  as  there  was 
"no  direct  injury"),  and  Page  does  not  know  whether  he  fully 
recovered  or  not,  or  that  he  did  not  die  from  supervening 
disease. 

Lidell  writes  that  "  not  unfrequently  a  paralysis,  more  or 
less  complete,  especially  of  the  lower  extremities,  is  produced  by 
injury  of  the  spine,  without  the  recurrence  of  fracture,  or,  in- 
deed, of  any  perceptible  lesion  of  the  spinal  column  or  of  the 
spinal  marrow.  The  term  concussion  of  the  spinal  cord  has 
been  employed  to  designate  these  cases,  because  of  the  analogy 
they  are  supposed  to  bear  to  concussion  of  the  brain.  In  both 
alike  a  more  or  less  complete  arrest  of  special  function  is  pro- 
duced, without  any  visible  injury  to  tlic  nerve-tissue.  Cerebral 
concussion  2>ro(hic€s  a  state  of  more  or  less  profound  unconscious- 
ness^ and  spinal  concussion  occasions  a  more  or  less  complete 
paralysis  of  the  parts  supplied  with  spinal  nerves,  the  filaments 

♦  Principles  of  Surgery.    Tliird  od.,  p.  •{'X\. 

t  American  Journal  of  Medical  Hcienccft  October,  1861. 
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of  which  either  pass  through  or  are  given  off  from  the  concussed 
tract." 

These  words  may  clearly  be  made  to  include  interference., 
transient  or  persistent,  with  the  brain  or  cord  functions. 

Lidell's  case  of  paraplegia  Page  thinks  might  have  been 
occasioned  by  a  tearing  through  of  the  nerves  to  the  lower 
hmbs,  as  it  is  only  stated  that  no  spinal-column  appearances 
were  found  sufficient  to  account  for  the  persistent  paraplegia. 
It  is  fair  to  presume  that  adjacent  or  extra-spinal  lesions  would 
be  looked  for  in  just  such  cases.  Certainly  Page  would  have  done 
so,  and  it  is  not  fair  to  suppose  that  such  existed  because  they 
were  not  particularly  mentioned.  The  very  absence  of  spinal 
lesions  with  such  a  history  would  lead  any  educated  surgeon  to 
search  elsewhere  for  causes. 

"  An  ecchymosis  of  the  brain  and  cord  is  referred  to  by 
surgical  authors  as  affecting  these  organs,"  says  Lidell,  pointing 
to  a  genuine  contusion  superadded  to  the  concussion  ;  "  but,"  he 
says,  and  Page  (page  19)  agrees  with  him,  "contusion  is  much 
more  apt  to  happen  to  the  brain  than  to  the  cord,  because,  in 
the  first  place,  the  surface  of  the  brain  is  in  close  relation  with 
its  firm,  unyielding  osseous  case,  while  the  spinal  cord  is  sepa- 
rated from  its  osseous  envelope  by  a  considerable  space,  occupied 
by  the  cerebro-spinal  fluid ;  and,  because,  in  the  second  place, 
the  brain  is  a  more  vascular  organ  than  the  spinal  cord ;  or,  in 
other  words,  the  brain  is  much  more  abundantly  supplied  with 
blood-vessels  liable  to  be  ruptured  by  any  contusing  force  than 
the  spinal  cord." 

That  the  vascularity  of  the  brain  and  cord  differs,  either  abso- 
lutely or  relatively,  in  such  manner  as  to  render  the  former  more 
liable  to  blood-vessel  injury,  is  open  to  discussion,  and,  while  the 
nearness  of  the  brain  to  the  thinner  skull  as  compared  with  the 
cerebro-spinal  fluid  separation  of  the  cord  from  the  thicker  ver- 
tebrae apparently  renders  the  cord  less  liable  to  contusive  in- 
fluences, we  can  refer  to  the  often-cited  cases  of  Page,  wherein 
the  vertebral  dislocations  have  contused  and   compressed  the 
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cord,  and  ask  if  the  liability  of  these  bone-segments  to  slip  one 
upon  another  is  not  a  disadvantage  to  which  the  skull  bones  are 
not  subjected. 

This  passage  in  Page  is  often  construed  to  mean  that  the 
spinal  cord  is  better  protected  from  concussion  than  the  brain,  by 
reason  of  the  thicker  vertebrae  and  water-surrounded  cord,  while 
the  skull  is  thinner  and  nearer  the  brain. 

Both  the  brain  and  spinal  cord  may  be  likened,  in  fragility 
and  liability  to  injury,  to  eggs  inclosed  in  boxes  of  differing 
thicknesses.  It  will  matter  little  to  the  eggs,  when  dropped, 
whether  they  are  inclosed  in  a  paste-board  box  or  in  an  iron 
safe.  The  propulsion  of  the  spinal  fluid  from  the  part  struck 
to  a  distant  part  of  the  cord  may  cause  conditions  comparable 
to  the  contre  coup  bursting  of  ventricular  fluids  into  brain  parts 
remote  from  the  point  struck,  as  was  admirably  demonstrated 
by  Duret.*  He,  also,  with  E-ush,t  notes  the  slowness  with 
which  cerebral  injuries  often  manifest  themselves,  making  another 
strong  comparison  with  the  peculiarities  of  cord  injuries. 

Page  thinks  (page  22)  that  the  word  " '  concussion'  should  be 
used  to  indicate  rather  the  manner  of  the  injury  than  the  result 
of  the  injury  inflicted  by  the  blow,"  and  thus  he  acknowledges 
that  the  term  has  been  used  in  the  two  different  senses.  A 
careful  examination  of  his  book  will  show  that  he  makes  the 
two  forms  fight  one  another.  If  a  surgeon  uses  the  word  "  con- 
cussion" in  the  sense  of  a  cause,  and  does  not  explicitly  say  so, 
then  Page  shows  that  the  functional  symptom-group,  known  as 
concussion,  is  wanting,  hence  it  cannot  be  concussion ;  next,  if 
those  symptoms  arc  fairly  present,  and  he  cannot  blame  them 
upon  organic  mischief,  he  attacks  the  justice  of  the  designation, 
concussion,  on  tlie  ground  of  the  manner  of  the  receipt  of  the 
injury,  all  the  more  readily,  as  two  cases  are  seldom  hurt  in 
exactly  the  same  way. 

The  olden  writers  used  the  term  ambiguously,  and  not  at 

*  Etudes  exp.  et  olin.  snr  los  Tran.  Cprebraux,  p.  137. 
t  Medical  Inquiries  and  Ubservations,  p.  28. 
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all  as  Erichsen  did,  though  he  was  looser  in  its  application 
than  are  later  writers,  who  apply  it  only  to  a  certain  symptom- 
atology. 

Edmunds,*  cited  by  Page  (page  22),  misapplied  the  term  for 
myelitis  following  upon  paraplegia,  produced  by  the  concussion 
of  a  shot  in  tlie  spine,  which  did  not  injure  the  cord  membranes 
or  vertebrae. 

Jonathan  Hutchinson  f  defines  concussion  of  the  brain  as 
"  a  shake  of  the  cranial  contents,  without  any  structural  lesions 
of  importance."  His  meaning  should  be  taken  rather  than  his 
words,  for  what  is  meant  by  "  importance  "  is  not  explained,  and 
a  lesion  may  be  demonstrable  or  not,  and  still  the  case  may  be 
a  true  concussion. 

The  case  of  Hewett  (page  26)  where  recovery  from  a  cere- 
bral concussion, wherein  there  was  no  visible  skull  injury,  occurred, 
and  he  was  "  as  clear  in  intellect  as  before,"  and,  twenty  years 
after,  extensive  destruction  of  the  anterior  lobes  of  the  brain  was 
found  on  autopsy,  suggests  that  there  are  many  erroneous  ways 
of  considering  people  "clear  in  intellect,"  for,  as  Kiernan^  pointed 
out,  frequently  surgeons  have  dismissed  cerebral-concussion  cases 
from  hospital  or  private  practice  as  "  cured,"  and  later  in  life 
insane  asylums  received  them. 

The  "  American  crow-bar  case"  is  often  referred  to  as  an 
instance  of  extensive  frontal-lobe  destruction  without  insanity, 
when  the  facts  were,  as  attested  by  Mr.  L.  B.  Fuller  and  other 
credible  witnesses,  that  the  victim  of  the  accident  underwent 
radical  character  changes,  and  became  what  alienists  would  call 
a  traumatic  paranoiac. 

In  what  Page  considers  "  a  fair  and  comprehensive  classifi- 
cation of  the  various  cases  of  so-called  concussion  of  the  brain  " 
(page  28),  he  omits  reference  to  cases  where  the  injury  may  be 
slight  and  the  after-effects  grave  and  lasting,  or  where  Gontre 

*  Brain,  April,  1884.   "Concussion  and  Inflammation  of  Spinal  Cord  from  Gunshot  Wound 
of  Back." 

t  Clinical  Surgery,  vol.  i,  p.  86. 

X  Journal  of  the  American  Medical  Association,  December  15,  1888. 
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coup  may  give  rise  to  symptoms.    The  writings  of  alienists  and 
neurologists  abound  in  such  instances. 

Leading  up  to  his  "shock"  theory  he  affirms  cerebral  con- 
cussion to  be  cerebral  paresis  of  the  heart  and  of  the  bodily 
functions  generally. 

Then  (page  30)  the  reasons  Lidell  gave  for  regarding  the 
brain  more  liable  to  contusion  than  the  cord  Page  urges  as  ap- 
plicable to  concussion.  When  his  cerebral  data  are  incomplete, 
and  concussion  of  the  brain  is  dodged  as  cerebral  heart-paresis, 
his  cord  analogies  must  be  imperfect. 

The  case  (page  40)  of  Sir  William  Gull,*  "paraplegia  two 
days  after  a  violent  exertion  in  lifting  a  heavy  weight ;  sollening 
of  the  cord  opposite  the  fifth  and  sixth  dorsal  vertebrae ;  no  in- 
jury of  the  membranes,  ligaments,  or  bones  of  the  spine;  death 
after  six  weeks,"  would  disprove  the  necessity  of  spinal-column 
lesions  where  the  cord  has  been  injured,  as  a  severe  bend  is  less 
liable  to  damage  the  structure  of  the  cord  than  a  bloAv,  which 
can  and  doubtless  does  violently  propel  the  soft  tissues,  in  its  bag 
of  water,  about  its  encasing  bony  canal.  Holmes'f  objection 
to  concussion  of  the  spine  as  a  designation,  inasmuch  as  "we 
do  not  speak  of  concussion  of  the  skull  "  (page  59),  does  not 
properly  consider  that  spine  is  used  in  that  connection  as  the 
spinal  column  and  its  contents,  and  that  we  spealv  of  concussion 
of  the  brain  as  the  part  injured,  instead  of  concussion  of  the 
skull,  though  head  concussion,  as  including  both  skull  and  brain, 
would  compare  favorably,  by  analogy,  with  what  is  usually 
meant  by  spinal  concussion. 

Etymological  (piibbling  belongs  to  a  dead  and  gone  epoch. 
The  pituitary  gland  secretes  no  pituita,  and  is  not  even  a  gland ; 
the  arteries  do  not  contain  air,  nor  is  the  sacrum  any  more  sacred 
now  than  any  other  bone  in  the  body.  If  we  know  wliat  is 
meant  by  an  expression  it  matters  little  how  inexact  it  may  be, 
and  the  term  concussion  of  the  spine  has  passed  into  such  gen- 

*  Ouy's  Ilosiiital  Reports,  \m\  and  ISW,  vol.  iv,  p.  189. 
t  System  of  Surgery,  vol.  ii,  p.  370,  foot-note. 
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eral  use  that  it  is  doubtful  if  it  can  he  changed.  The  best  we 
can  or  should  do  would  be  to  clearly  determine  what  we  mean 
by  the  words  when  we  use  them. 

Spinal  anaemia  as  a  speculation  is  disposed  of  (page  93)  by 
the  quotation  from  Erichsen,  "a  clinical  expression,  possibly, 
more  than  a  well-proved  pathological  fact." 

As  to  the  Jeremiad  on  page  94  et  seq.^  that  Erichsen  had 
so  few  post-mortem  examinations  to  record  in  verification  of  his 
functional-disturbance  theories,  it  may  well  be  asked  how  many 
autopsies  have  we,  in  print,  of  the  initial  stages  of  any  disorder 
whatsoever"?  Even  so  common  a  disease  as  pulmonary  con- 
sumption has  left  the  pre-tubercular  stage  largely  conjectural. 
What  is  the  pathology  of  chorea  1 

On  page  99  the  claim  is  made  "  that -z^Y/i  very  rarest  excep- 
tion the  spinal  cord  is  absolutely  uninjured  in  these  cases  of 
railway  collision,  shock,  or  jar,  and  that  now,  not  less  than  of 
old,  the  spinal  cord  maintains  its  supremacy  as  the  most  securely 
protected  of  all  the  organs  of  the  body."  A  not  very  modest 
assertion  when  we  reflect  that  histological  and  pathological  con- 
ditions abound  in  the  spinal  cord  of  which  Page  could  know 
nothing.  Take  the  single  instance  of  the  terrible  disease  known 
as  Landry's  ascending  paralysis,  undisputably  destructive  of  the 
functions  of  the  spinal  cord,  and  often  proving  rapidly  fatal, 
with  no  discovered  lesion  in  the  cord  or  elsewhere.  "iVec  silet 
mors''^  of  the  London  Pathological  Society  may  as  well  be  snubbed 
in  this  instance  by  the  ^'- Mors  silet''''  of  Page,  in  speaking  of 
spinal  concussion.  As  well  claim  the  impossibility  of  death  from 
melancholia  because  no  associated  lesions  are  demonstrable  in 
the  brain. 

Erichsen  (page  178)  quotes  Dr.  Lockhart  Clarke*  as  afford- 
ing the  only  account  "with  which  he  was  acquainted  of  a  post- 
mortem examination  of  the  spinal  cord  of  a  person  who  actually 
died  from  the  remote  effects  of  concussion  of  the  spine  from  a 
railway  collision." 

*  Transactions  of  the  Pathological  Society  of  London,  1866,  vol.  xvii. 
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The  antero-posterior  flattening  of  the  cord,  adherent  pos- 
terior membranes,  and  the  structural  changes  in  the  posterior 
columns  of  the  cord,  even  without  the  ante-mortem  history, 
would  declare  the  case  to  have  been  one  of  locomotor  ataxia  ; 
but  Page  asks  how  is  the  limitation  of  the  pathological  changes 
to  this  posterior  portion  of  the  cord  explained,  and  intimates 
that  tlie  disease  has  been  latent  in  the  system  and  developed  by 
the  accident. 

Page  would  aid  science  greatly  were  he  to  describe  in  what 
ataxic  latency  consists.  Had  any  other  disorder  followed  the 
concussion  the  same  pre-existing  latency  could  as  properly  have 
been  urged.  ; 

That  tabes  dorsalis  has  been  originated  by  a  blow  upon  the 
back,  and  that  during  a  remission  of  the  disease  it  may  be 
restarted  by  spinal  injury,  is,  I  think,  sufficiently  well  proven, 
and  a  j)riori  may  be  considered  quite  probable  enough  not  to 
justify  Page's  doubt  that  there  was  any  association  of  the  lesion 
with  the  concussion. 

In  view  of  the  discussion  now  proceeding  as  to  whether 
the  initial  stages  of  this  disorder  consist  of  parenchymatous 
neuritis,  interstitial  sclerosis,  vascular,  meningeal,  or  posterior 
root  ganglia  disease,  Shaw's  *  assumption  that  there  is  no  pre- 
cedent inflammation,  and  hence  only  a  hypothetical  rekition 
with  concussion,  is  unwarranted,  and  the  "  weighty  and  well- 
nigh  overwhelming"  nature  of  the  objection  with  which  Page 
challenges  Erichscn  does  not  exist. 

As  to  the  limitation  of  a  lesion  following  upon  a  general 
or  distributed  blow,  it  is  not  necessary  to  suggest  that  a  chain 
may  break  at  its  weakest  link,  for,  were  the  links  equally  strong, 
vibrations  or  stress  must  cuhuinate  somewhere,  and  a  weak  por- 
tion may  escape  injury,  wliilc  a  stronger  part  may  succumb,  if 
subjected  to  the  major  strain,  wliether  the  blow  was  directly  or  re- 
motely received.  Thus  one  or  two  coaches  in  a  railway  colhsion 
are  sometimes  destroyed  while  all  the  other  coaclies  escape  harm. 

*  Holmes'  System  of  Surgery.    Second  edition,  vol.  ii,  p.  377. 


PAGE    ON    INJURIES    OF    SPINE    AND    SPINAL    CORD.  25 

Page's  complaint  that  railway  collisions  have  done  nothing 
to  advance  our  knowledge  of  the  physiology  and  pathology  of 
the  cord  (page  106)  is  justified  or  not,  depending  upon  how  we 
look  at  the  matter.  Any  injury,  however  received,  that  results 
in  death  and  affords  opportunities  for  an  autopsy  may  advance 
knowledge  if  the  skilled  pathologist  examine  the  tissues,  but  it 
is  rare  that  this  is  the  case.  Owing  to  the  general  ignorance 
and  want  of  medical  animus  of  many  practitioners,  microscopists 
are  rarely  furnished  the  material  they  need,  however  abundant 
it  may  be.  Byrom  Bramwell*  concludes  his  excellent  work 
with  the  request  that  his  readers  may  send  him  spinal  cords  of 
typical,  interesting,  or  rare  cases.  If  such  neuro-pathologists  as 
E.  C.  Spitzka,  or  N.  A.  Starr,  of  New  York,  were  provided  with 
such  specimens  in  sufficient  quantity  the  probabilities  are  that 
railway  collisions  would  afford  special  knowledge  that  we  do  not 
now  possess.  It  is  sad  to  reflect,  however,  that  the  majority  of 
medical  men  in  our  country  have  never  seen  a  human  spinal 
cord,  would  not  recognize  one  if  they  did  see  it,  nor  would  they 
know  how  to  take  it  from  its  bony  canal,  and  certainly  would 
attempt  to  preserve  it  in  alcohol  instead  of  Miiller's  fluid,  and 
be  surprised  to  learn  that  alcohol  would  unfit  it  for  microscopic 
examination. 

Le  Gros  Clark's  f  views  are  quoted  (page  109)  regarding 
spinal-concussion  cases :  "  The  most  numerous  where  there  is  no 
evidence  of  physical  lesion,  and  in  which  the  symptoms  super- 
vene at  an  interval,  longer  or  shorter,  after  the  occurrence  of 
the  shock,  in  some  which  are  characterized  by  loss  of  muscular 
strength,  shrunk  limbs,  defective  power  in  co-ordination,  feeble 
exercise  of  motive  volition,  and  even  paralysis  and  imbecility, 
there  must  be  organic  change  which  is  often  progressive."  He 
also  mentions  cases  of  "•  deteriorated  health  and  nerve  energy ; 
and  in  these  the  impaired  health  is  due  to  the  indirect  influence 
exercised  on  the  organs  of  assimilation."     He  traces  these  to 

*  Diseases  of  the  Spinal  Cord.    1884. 

t  Lectures  on  the  Principles  of  Surgical  Diagnosis.    1870. 
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spinal  shock  directly,  wliich  "  often  assume  a  more  aggravated 
character  as  time  elapses." 

Two  cases  of  "  simple  concussion  of  the  spine  "  are  nar- 
rated from  falls  on  the  nates  and  back,  with  paraplegia  follow- 
ing, w^hich  passed  away  in  a  few  months,  in  which  cases  he 
assumed  extravasation  with  resorption  in  the  theca  or  canal. 
In  the  absence  of  electro-diagnostic  means  of  examination  this 
suggestion  is  valueless,  though  it  is  likely  that  organic  mischief 
may  occur  from  such  accidents,  from  which  such  speedy  recov- 
eries are  not  liable  to  take  place. 

Clark  then  deals  with  a  "  special  form  of  railway  concus- 
sion," the  sequelae  of  which  he  thinks  are  explained,  in  a 
measure,  "  by  the  influence  of  emotion,"  but  the  more  imme- 
diately induced  diversified  results  he  ascribes  to  derangement  of 
the  organic  nerves  causing  the  excretory  functions  to  be  imper- 
fectly performed,  the  organic  chemistry  to  be  deranged,  and  the 
blood  to  be  poisoned. 

He  is  therefore  disposed  to  regard  these  cases  of  so-called 
railway  spinal  concussion  as  generally  instances  of  nervous 
shock  rather  than  of  special  injury  to  the  spinal  cord. 

This  suggestion  of  Le  Gros  Clark,  Page  amplifies  in  a  sub- 
sequent chapter,  as  it  enables  him  to  substitute  "  shock  to  the 
nervous  system  "  for  the  older  term,  spinal  concussion,  and  he 
adopts  just  as  untenable  hypotheses  to  establish  his  "  shock  "  as 
can  be  ibund  in  support  of  the  title  he  decries.  Chapter  II  is 
concluded  with  the  statement  that  "  lesion  of  the  spinal  cord 
from  simple  concussion  blo\V  is  very  rare  indeed,  and  that  the 
existence  of  meningo-myelitis — an  easily  recognized  patliological 
condition — as  a  remote  or  early  consequence  of  some  vibratory 
effect  upon  the  cord  still  lacks  the  solid  basis  of  established 
obser\ation."  Had  this  paragraph  been  constructed  by  an  able 
lawyer  it  could  not  have  been  more  misleading,  for  it  appears 
to  d(Miy  more  than  will  be  found  in  its  careful  reading.  The 
fuiictioiis  of  the  spinal  cord  are  frequently  badly  deranged  by 
bodily  accidents,  of  which  "  simple  concussion  blow  "  is  but  one 
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form  of  concussion,  the  occurrence  of  which  may  be  properly 
inferred  from  the  symptoms  and  the  nature  of  the  accident  com- 
bined ;  and  meningo-myelitis  as  remote  and  early  consequence 
of  such  accidents  is  of  very  common  occurrence  in  just  such 
cases.  In  fact,  Page's  criticisms  of  Erichsen's  cases  contain 
many  references  to  meningeal  and  myelonal  inflammations  in 
accounting  for  alleged  functional  disorders. 

He  tells  of  a  case  of  traumatic  lumbago  (page  114)  which 
may  have  been  genuine  enough,  as  such,  but  as  the  patient  had 
no  symptoms  of  spinal  concussion  it  does  not  disprove  the  pos- 
sibility of  that  ailment  having  occurred  in  others. 

Further  along  (page  118  etseq.)^  single  symptoms,  such  as 
tenderness  of  the  back,  fear  of  moving,  weakness,  tingling, 
occurring  alone,  or  with  a  few  other  difficulties,  in  the  absence 
of  the  major  phenomena  of  concussion,  are  dwelt  upon  with 
lawyer-like  adroitness,  in  favor  of  a  ligamentous  or  muscular 
strain,  rather  than  a  nerve-centre  implication. 

His  chapters  IV  and  V  consider  Le  Gros  Clark's  sugges- 
tion of  "  Shock  to  the  Nervous  System  "  to  account  for  the 
symptoms  of  concussion.  He  maintains  that  fright  alone  may 
cause  the  gravest  disturbance  of  function.  But  neither  fright 
nor  nervous  shock,  as  he  describes  the  latter,  unless  he  extends 
his  shock  to  the  nerve-centres  in  the  spinal  cord,  can  account  for 
the  very  fair  array  of  concussion  symptoms  described  on  page 
167,  in  the  case  of  S.  W.,  though  the  face,  arms,  and  legs  are 
mainly  noted  as  struck.  It  is  extremely  doubtful  if  fright  can 
be  properly  assigned  as  the  main  cause  of  the  ailments  detailed. 
A.t  least  Page  remains  unsupported  by  other  writers  in  regard- 
ing mental  shock  alone  as  sufficient  to  cause  concussion  symp- 
toms, imless  we  regard  the  Charcot  fiasco  in  this  direction  as 
helping  the  view.  This  will  be  considered  when  we  treat  of 
hysteria. 

Another  case  of  "fright"  follows  (page  170),  though  the 
patient  was  "terribly  shaken"  in  a  derailed  coach.  This  case 
"entirely  recovered,"  but  "retired"  from  business. 
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"  In  the  order  of  their  frequency,  as  gathered  from  a  careful 
survey  of  a  large  number  of  cases,"  he  enumerates  the  follow- 
ing symptoms : — 

Sleeplessness,  Asthenopia  and  pupillary- 
Disturbances  of  the  circulation,  dilatation, 

Headache,  Loss  of  memory, 

Nervousness,  Catamenial  derangements. 

Excessive  sweating.  Retention  of  urine. 

A  glance  suffices  to  show  that  Page's  "nervous  shock" 
does  not  coincide  in  symptomatology  with  spinal  concussion,  for 
but  few  of  the  major  disturbances  are  included  in  his  "shock" 
symptoms,  and  inconstant  troubles  are  introduced. 

On  page  184  is  the  case  of  a  man,  forty  years  of  age,  who 
was  "violently  shaken"  in  a  railway  collision,  but  who  was 
able  to  go  home ;  the  next  day  he  was  delirious,  complained  of 
feeling  seriously  injured,  but  there  were  no  external  evidences  of 
a  bodily  hurt.  He  died  on  the  thirty-seventh  day,  and  "no 
organic  disease  was  found  on  post-mortem  examination  in  any 
of  the  viscera.  The  lungs  were  greatly  congested,  and  the 
cavities  of  the  heart  were  distended  with  blood,  as  if  death  had 
occurred  from  failure  of  respiration  and  circulation."  Vulgarly 
translated,  he  died  for  want  of  breath,  and  because  his  heart 
stopped  beating. 

This  and  the  case  of  the  nineteen-year-old  girl,  next  men- 
tioned, who  died  in  five  weeks  after  a  similar  accident,  no  brain 
or  cord  lesions  existing  in  either,  may  fairly  parallel  Boyer's 
cases  of  sudden  death ;  only,  while  it  cannot  be  affirmed  that  the 
brain  or  cord  were  the  seats  of  the  cause  of  death,  neither  can 
it  be  denied  tliat  they  were.  The  "  fright "  theory  admits  a 
functional  brain  disturbance,  and  cerebral  concussion  may  ex- 
hibit no  lesions  of  importance.  Reverting  to  Page's  dislike  to 
admit  such  a  thing  as  a  functional  disturbance  of  the  cord  from 
cither  friglit  or  violence,  by  analogy  wliy  may  not  the  cord  par- 
ticipate in  friglit  or  shock  influence  similarly  and  be  functionally 
deranged  1  The  acme  of  speciousness  is  reached  in  the  query 
(page  185)  "  whether  death  may  not  be  the  result  of  some  effect 
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produced  upon  the  blood  itself,  whereby  the  natural  processes 
of  nutrition  are  arrested,  and  life  comes  to  an  end," 

Would  it  not  be  as  well  to  admit  that  the  central  nervous 
system  is  as  likely  to  be  paralyzed  by  a  blow  or  jar  as  are  the 
amoeboid  and  red  blood-corpuscles.  The  law  of  logical  parsi- 
mony would  allow  us  to  adopt  the  simpler  explanation.  We 
positively  know  that  spinal  derangement  can  and  does  produce 
extensive  nutritive  failure,  notably  in  progressive  muscular 
atrophy ;  we  do  not  know  that  the  blood  may  be  shocked  to 
cause  the  same  conditions ;  then  why  try  to  substitute  blood 
shock  for  spinal  concussion,  unless  "  nervous  shock,"  which 
may  mean  the  same  thing,  everything,  anything,  or  nothing, 
is  not  thought  sufficient '? 

If  these  "  nervous  shock "  symptoms,  which  Page  men- 
tions, belong  to  Hutchinson's  fourth  stage  of  cerebral  concussion, 
as  the  former  suggests,  how  does  the  brain  escape  the  other  pre- 
ceding stages  1  Unconsciousness  is  remarkahly  absent  in  spinal- 
concussion  cases  and  present  in  cerebral  concussion.  This 
effort  to  transfer  the  disturbance  from  the  cord  to  the  brain  is 
ludicrous. 

"Imperfect  recovery  of  the  vasomotor  system,  and  easy 
production  of  local  turgescence  of  vessels  "  (page  195)  is  quoted 
from  Hutchinson's  description  of  the  cerebral-concussion  period 
of  convalescence.  The  turgescence  may  be  from  imperfect 
spinal  control  of  the  sympathetic  system,  particularly  when 
we  have  spinal  ganglia  regulating  visceral  blood-supply,  and 
Budge's  centre  in  front  or  ventrad  of  the  vertebra  prominens, 
connected  with  cerebral  vessels.  Besides,  the  cord  itself  is  in 
direct  connection  with  the  brain,  and  cerebral  symptoms  may  be 
induced  by  spinal  interference ;  but  Page  is  desirous  of  ignoring 
the  cord  as  presenting  physiological  or  pathological  possibilities 
where  railway  accidents  are  concerned. 

Chapter  VI  treats  of  "  Functional  or  Neuro-mimetic  Disor- 
ders ;"  the  heading  indicating  that  organic  disease  is  genuine, 
but  functional  disorders  are  not,  and  the  text  seeks  an  explana- 
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tion  of  many  such  conditions  as  paralysis,  convulsions,  nervous 
irritability,  prostration,  etc.,  in  hysteria  or  other  mental  dis- 
order. This,  and  the  succeeding  chapter  on  Malingering,  will 
be  referred  to  later  in  connection  with  the  reasoning  there- 
upon of  other  authors. 

Page  concludes  with  a  table  of  two  hundred  and  thirty-four 
collision  cases  which  he  wishes  "  could  have  been  more  com- 
plete and  better  than  it  is,  but  the  migratory  habits  of  persons 
in  the  poorer  walks  of  life  have  prevented  the  success  of 
repeated  inquiry  and  search." 

Electrical  tests  are  not  noted  as  having  been  made,  the 
descriptions  are  brief,  and  mental  derangements  are  unmentioned 
as  connected  with  the  accidents. 

Of  these  234,  10  died;  9  are  ambiguously  recorded;  3 
were  malingerers;  106  recovered;  66  cannot  be  traced;  27 
partly  recovered;   13  did  not  recover. 

Nine  of  these  cases  presented  evidences  of  spinal-cord  in- 
jury ;  the  remainder  were  without  such  injury. 

In  only  one  case  was  an  autopsy  held,  from  which  it  would 
appear  that  Page  encountered  the  same  difficulty  in  making,  or 
neglected  to  make,  the  spinal-cord  investigations, — a  failure 
that  he  regards  as  so  blameworthy  in  other  physicians. 

In  the  column  of  remarks  annexed  to  the  cases,  rheuma- 
tism, fright,  old  age,  and  phthisis  are  frequently  suggested  as  the 
real  causes  of  death,  and  recovery  was  good  ground  from  which 
to  suspect  malingering.  Fraud  abounded  in  most  of  the  claims 
made.  It  would  be  interesting  to  be  able  to  examine  tlie 
records  of  the  plaintiffs'  lawyers  in  these  cases. 


CHAPTER  IV. 

RECENT   DISCUSSIONS   OF    SPINAL    CONCUSSION". 

Long  before  the  introduction  of  the  raih-oad  able  surgeons 
had  recorded  cases  of  injuries  presenting  many  of  the  same 
symptoms  that  are  now  known  as  those  of  "  spinal  concussion," 
"railway  spine"  (an  absurd  appellation),  "traumatic  neuroses," 
etc.  The  writings  of  Sir  Charles  Bell,  Boyer,  Sir  Astley  Cooper, 
Ollivier,  and  Abercrombie  afford  instances  in  point,  but  modern 
methods  of  investigation  and  medico-legal  controversies  growing 
out  of*  the  claims  for  damages  in  alleged  concussion  cases  cause 
attention  to  be  concentrated  upon  recent  cases  and  the  writings 
of  later  observers. 

Ley  den*  devotes  a  chapter  of  his  "  Clinic  on  Diseases  of  the 
Spinal  Cord  "  to  a  consideration  of  cord  concussions  as  having 
special  significance  from  the  frequency  with  which  they  come  to 
notice  as  a  form  of  railway  injury.  He  describes  small  lacera- 
tions and  capillary  haemorrhages  as  having  been  found  in  the 
substance  of  the  cord,  in  post-mortem  examination  of  spinal- 
concussion  cases,  by  himself,  Waters,  Bennett,  and  Kirkbride. 
These  findings  have  not  been  verified  by  other  observers,  as  re- 
lated to  concussion,  when  other  disorders  are  excluded.  Jewellf 
believes  we  are  justified  in  assuming  some  such  material  change 
in  the  molecular  structure  of  the  cord  to  account  for  the  symp- 
toms, and  says  "there  can  be  but  little  doubt  but  that  a  diligent 
search  throughout  the  cord,  by  competent  observers,  would  re- 
sult in  the  discovery  of  undoubted  material  lesions,  sufficient  to 
partly,  at  least,  accoimt  for  the  symptoms  in  nearly  all  cases." 

Leyden  regards  the  prognosis  as  bad.  "  The  cases  are  very 
prone,  where  they  have  endured  for  a  time  without  improvement, 

*  Klinik  der  Riickenraarkskranklieiten,  Band  II.    Berlin,  1875. 
t  Journal  of  Nervous  and  Mental  Diseases,  April,  1876,  p.  280. 
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to  assume  an  irritative  character,  leading  to  difficult  and  some- 
times dangerous  forms  of  myelitis,  with  its  multiform  bad  con- 
sequences. Tetanus  sometimes  follows  concussion  of  the  spine. 
Also  meningeal  inflammations,"  .  .  .  "the  indirect  conse- 
quences of  concussion  of  the  spine,  are  of  peculiar  interest  and 
of  prominent  practical  importance,  and  such,  indeed,  as  are  not 
included  in  the  original  hurt."  These  consequences  are  usually 
slow  to  develop,  and  consist  of  chronic  meningitis,  myelitis, 
myelo-meningitis,  neuralgic  pains,  pareses,  paralyses,  atrophies, 
chronic  degenerations  of  the  cord,  etc.  He  agrees  with  Erichsen 
that  concussions  arising  from  railway  injuries  present  no  pecu- 
liar symptoms,  as  compared  with  cases  produced  in  other  ways. 
They  are  peculiar  only  by  reason  of  being  made  the  basis  of 
legal  action  against  railway  companies. 

In  repeating  Westphal's  experiments*  on  guinea-pigs,  he 
corroborates  the  observations  of  small  haemorrhages  in  the  pons, 
medulla,  and  upper  portion  of  the  spinal  cord  after  concussion 
of  the  head  and  neck,  with  various  degrees  of  violence.  A  simi- 
lar set  of  symptoms  are  sometimes  produced  in  man  by  blows  in 
the  same  region,  and  it  is  presumed  they  are  due  to  similar 
lesions.  Epilepsy,  diabetes,  disorders  of  speech  and  hearing 
sometimes  follow  upon  jars  transmitted  to  this  upper  continuation 
of  the  spinal  cord. 

He  makes  a  clear  distinction  between  shock  and  concus- 
sion of  the  spine,  and  shows  that  the  symptoms  of  the  two  con- 
ditions are  quite  dissimilar,  or  that  they  have  but  a  superficial 
resemblance. 

After  the  publication  of  his  "Chnic,"  Leydenf  details  a 
case  in  which,  for  a  time  after  the  spinal  concussion  due  to  a 
railway  accident,  the  symptoms  were  trifling,  and  as  he  did  not 
work  or  improve  he  was  regarded  as  a  simulator.  After  many 
years  severe  symptoms  developed  to  his  death.  Post-mortem 
demonstrated  a  chronic  caseous  inflammation  of  the  menhiges 
forming  a  peripachy meningeal  tumor. 

»  Berliner  Klin,  Woch.,  38,  1871.  f  Archiv  fiir  Psychiatric,  1878,  p.  31. 
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This  case  is  of  such  celebrity  and  importance  that  Spitzka's 
fuller  translation  from  the  ArcJiiv  is  given  in  another  part  of 
this  book. 

Erb,*  under  the  titles,  "Concussion  of  the  Spinal  Cord — 
Commotio  Medullse  Spinalis,"  includes  "those  cases  in  which 
energetic  traumatic  influences  (falls,  blows,  collision,  etc.)  have 
given  rise  to  severe  disturhaiices  of  the  function  of  the  cord^ 
imtliout  any  considerable  visible  anatomical  changes  in  the  latter. 
Slight  changes,  small  capillary  extravasation,  etc.,  probably  exist 
in  such  cases,  but  they  do  not  seem  to  constitute  the  proper 
essence  of  the  disease ;  for  the  most  part  the  anatomical  change 
is  quite  negative,  and  we  do  not  yet  know  what  changes,  if  any, 
constitute  the  basis  of  the  concussion  proper." 

Where  coarse  anatomical  lesions  are  found,  as  haemorrhages, 
crushing,  haemorrhagic  softening  of  the  cord,  etc.,  the  case  is  not 
one  to  justify  the  name  of  the  functional  disorder,  concussion,  a 
restriction  greater  than  that  of  Erichsen. 

Erb  inclines  to  the  view  that  concussion  of  the  cord  is  a 
very  peculiar  kind  of  disturbance,  and  that  more  or  less  of  it  is 
usually  present  in  those  severer  lesions,  but  concealed  to  some 
extent  by  the  symptoms. 

In  concussion  of  the  brain  he  notes  that  there  are  no  cer- 
tain and  constant  anatomical  changes,  and  it  may  be  complicated 
with  crushing  and  destruction  of  brain-tissue  known  as  contu- 
sion. The  two  sets  of  symptoms  may  complicate  one  another 
and  yet  be  separable.  Similarly  with  lesional  and  functional 
cord  disturbances. 

/Shock  of  the  spinal  cord  is  another  synonym  he  emphasizes, 
and  one  which  Page  would  do  well  to  consider,  if  he  could  be 
induced  to  regard  the  spinal  cord  as  part  of  the  nervous  system 
likely  to  be  involved  in  his  "nervous  shock." 

Erb  regards  the  diagnosis  as  uncertain  (it  was  when  he 
wrote),  and  the  evidence  from  autopsies  unsatisfactory  (a  state 

*  Ziemssen's  Cyclopsedia,  vol.  xiii,  p.  344. 
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of  things  still  existing  in  common  with  a  vast  number  of 
diseases). 

Besides  the  mechanical  causes  of  concussion  symptoms, 
Erb  quotes  Clemens,  who  assigns  excessive  coitus  as  productive 
of  severe  spinal  symptoms.  I  do  not  believe  these  results  can  be 
mistaken  for  genuine  concussion  symptoms.  Violent  mental 
excitement,  especially  fear  or  anger,  Erb  considers  as  playing  a 
similar  part  in  the  production  of  paretic  symptoms,  but  he  doubts 
their  resemblance  to  those  of  concussion. 

In  speaking  of  the  pathological  anatomy  he  says :  "  In  many 
cases  which  are  examined  at  an  early  period  nothing  at  all  is 
found  in  the  cord,  or  at  most  one  or  two  small,  unimportant  ex- 
travasations of  blood.  Leyden  reports  a  case  which  ended 
fatally  in  five  days,  in  which  the  most  careful  examination 
disclosed  no  alterations  of  the  cord.  In  other  cases  anatomical 
changes  are  found,  which  are  not  severe  enough  to  be  considered 
causes  of  death.  It  is  supposed  that  various  forms  of  degenera- 
tion and  sclerosis  may  gradually  develop  out  of  concussion,  but 
this  is  not  determined  with  sufficient  precision. 

"It  is  rather  rash,  therefore,  to  entertain  a  decided  opinion 
regarding  the  proper  nature  of  concussion  of  the  cord.  It  seems 
to  be  certain  that  the  anatomical  report  is  a  negative  one.  The 
most  common  view,  therefore,  is  that  which  supposes  only 
molecular  changes  in  the  finer  nerve  elements  to  have  occurred, 
giving  rise  to  either  an  immediate  and  complete  functional  paral- 
ysis of  the  latter,  or  forming  the  commencement  of  further  dis- 
turbances of  nutrition,  which  at  a  later  time  may  result  in 
degenerative  inflammation." 

Erb's  symptomatology  agrees,  in  the  main,  with  That  of 
Erichsen,  after  excluding  the  gross  lesional  forms  of  the  latter 
author,  and  this  grouping  is  outlined : — ■ 

"  a.  General  and  very  severe  symptoms  at  the  instant  of 
injury.     ]^eath  in  a  short  time.     Severe  form  of  shock. 

"  h.  Severe  symptoms  at  the  moment  of  receiving  the  injury. 
Cure  in  a  short  time.    'Slight  shock. 
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"  c.  Severe  symptoms  at  the  first ;  followed  by  a  protracted 
illness  of  some  years'  duration  ;  recovery  in  most  cases. 

"  d.  Very  slight  symptoms  at  the  beginning ;  a  severe  pro- 
gressive spinal  disease  develops  after  a  longer  or  shorter  time. 
Result  doubtful." 

As  this  last  division  of  cases  includes  those  afibrding  the 
greater  amount  of  contention  in  courts,  and  Erb's  summary  is  so 
fairly  complete,  it  is  best  that  it  should  be  given  here  entire.  It 
is  based  upon  Erichsen's  descriptions  : — 

"  At  the  first  moment,  e.g.^  if  a  railway  collision,  the  symp- 
toms are  very  insignificant.  The  patient  has  a  sensation  of 
having  been  severely  shaken,  a  momentary  weakness,  perhaps 
some  confusion  of  mind,  but  soon  recovers,  picks  himself  up  and 
walks  about,  dismisses  apprehension  from  his  mind,  and  goes  on 
his  journey, 

"  On  the  next  day,  or  several  days  later  or  even  after  weeks 
and  months,  more  threatening  symptoms  set  in,  perhaps  pre- 
ceded for  a  very  considerable  time  by  very  slight  and  unnoticed 
premonitions.  A  general  depression  of  strength,  sleeplessness, 
slight  mental  indisposition,  tendency  to  shed  teajrs,  etc.,  may  be 
noticed ;  the  patient  cannot  attend  to  his  usual  business ;  pains 
appear  in  the  back  and  limbs,  and  gradually  increase. 

"  Out  of  these  symptoms  a  group  gradually  develops,  which 
is  very  far  from  being  identical  in  given  cases,  but  which  in 
geneml  presents  the  following  as  its  chief  features :  increasing 
weakness  of  the  legs,  which  may  reach  difterent  degrees  of 
severity ;  the  gait  is  uncertain,  straddling,  stiff",  and  dragging ; 
uncertainty  in  standing ;  indications  of  disturbed  co-ordination 
are  often  present.  Stiffiiess  of  the  back  and  the  general  attitude. 
Back  painful,  especially  when  moved  ;  some  of  the  spinous  pro- 
cesses extremely  sensitive.  Girdle-sensation,  parsesthesia  of  all 
sorts,  anaesthesia  of  various  degree  and  location,  and  often  hyper- 
sesthesia.  Weakness  of  the  bladder,  diminution  and  loss  of 
sexual  power.  Impaired  general  nutrition;  pale,  sallow  com- 
plexion; changed  expression  of  countenance.     Marked  atrophy 
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in  certain  muscles  and  groups  of  muscles,  often  quite  extensive. 
Disturbances  of  circulation,  bluish  complexion,  cold  extremi- 
ties, etc. 

"  With  these  are  usually  conjoined  symptoms  which  point 
to  a  disturbance  of  the  cerebral  functions ;  broken,  poor  sleep ; 
timidity  and  irritability,  weakness  of  intelligence,  impairment  of 
memory  and  of  power  to  work,  change  of  character,  constriction 
of  the  head,  increased  irritability  of  the  senses,  etc. 

"  These  are  essentially  the  marks  of  a  very  slow  meningo- 
myelitis,  associated  with  more  or  less  considerable  disturbances 
of  cerebral  functions. 

"  The  subsequent  course  of  the  disease  usually  fluctuates  a 
good  deal.  Periods  of  apparent  improvement  and  comparative 
health  alternate  with  those  of  downward  progress.  On  the  whole, 
a  gradual  loss  usually  occurs ;  a  favorable  result  is  seldom  seen ; 
but  cases  occur  in  which,  after  a  very  long  time,  the  disease  has 
considerably  improved,  or  at  least  has  ceased  to  make  progress. 

"  This  category  is  largely  composed  of  the  cases  Erichsen 
has  so  admirably  described ;  they  have  been  observed  more  fre- 
quently of  late,  especially  as  a  consequence  of  railway  accidents, 
and  have  acquired  a  great  practical  importance  in  connection 
with  the  latter  {railway  spine  of  the  English).  They  may,  how- 
ever, equally  well  follow  other  severe  concussions  of  the  body, 
and  especially  of  the  back.  Clemens  describes  a  similar  case,  in 
which,  after  a  fall  from  a  scafl'olding,  atrophy  and  paralysis 
began  to  appear  three-quarters  of  a  year  after  the  accident.  The 
two  last  observations  by  Scholz  are  excellent  instances  of  this 
form  of  concussion.  There  are  various  cases  of  progressive  mus- 
cular atrophy  originating  in  surgical  injury,  which  might  be 
included  here." 

Erb« separates  cases  under  two  forms:  " Either  (1)  severe 
disturbance  quickly  appears,  most  severe  immediately  after  the 
injury,  and  is  followed  in  a  comparatively  short  time  by  im- 
provement, disappearance  of  tlio  grave  symptoms,  until  recovery 
is  complete ;  or  (2)  no  symptoms  appear  at  first,  or,  at  most, 
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only  trifling  ones ;  the  functions  of  the  cord  are  comparatively- 
free  ;  the  idea  of  a  severe  anatomical  lesion  of  the  cord  seems  in- 
admissible, and  yet  after  a  longer  or  shorter  time  severe  and  in- 
creasing disturbances  do  follow,  which  indicate  a  profound  affec- 
tion of  the  cord.  In  both  cases  we  shall  be  compelled  to  assume 
the  existence  of  molecular  changes  due  to  the  traumatic  lesion." 
As  diagnostic  means  have  improved  since  that  article  was 
written,  his  suggestions  for  difl'erential  diagnosis  from  other 
spinal  diseases  need  not  be  considered  in  this  place. 

Spitzka  *  reviewed  the  subject  of  "  Spinal  Injuries  as  a 
Basis  of  Litigation,"  at  a  meeting  of  the  New  York  Society  of 
Medical  Jurisprudence,  June  14,  1883.  The  following  are  ex- 
tracts from  his  paper : — 

"  There  can  be  very  little  question,  indeed,  that  speculative 
actions  are  frequently  based  on  the  erroneous  allegation  of 
spinal  disease  after  railroad  collisions  and  similar  accidents.  And 
there  is  little  question  in  my  mind  that,  even  where  an  injury 
has  been  done,  its  results  are  often  magnified  or  perverted,  in 
order  to  overbalance  the  denial  of  defendants,  on  the  false  prin- 
ciple that  the  best  antidote  for  one  lie  is  another.  The  spectacle 
of  a  suit  for  damages  based  on  alleged  disability  from  spinal  dis- 
ease, as  we  have  witnessed  several  during  the  past  decade,  is  a 
humiliating  one  to  the  friends  of  both  professions.  In  more 
than  one  case  has  the  battle  been  fought  without  the  limits  of 
the  court-room  by  medical  and  legal  detectives,  manufactured 
affidavits  and  suborned  spies,  and  within  it  by  professional  men- 
dacity. On  the  plaintiff's  side  we  have  seen  lawyers  and  phy- 
sicians exaggerating  the  results  of  a  spinal  shock,  with  the  pocket 
gaping  for  a  contingent  fee  unpleasantly  visible.  On  the  de- 
fendant's side  we  see  the  legal  and  medical  agents  of  a  monopoly, 
who  deny  the  most  palpable  diseases,  and  even  go  so  far  as  to 
exclude  the  very  possibility  of  railway  injury  to  the  spinal  cord. 

"It  is  the  belief  of  physiologists  to-day  that   the   func- 

*  American  Journal  of  Neurology  and  Psychiatry,  August,  1883,  p.  540. 
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tional  activities  of  the  nervous  system  are  determined,  main- 
tained, and  modified  by  molecular  changes  of  which  neither 
chemistry  nor  the  microscope  have  as  yet  revealed  the  precise 
nature.  It  is  also  an  admitted  fact  that  all  injuries,  particularly 
of  a  vibratory  force,  are  capable  of  arresting  or  perverting  these 
functions.  With  theories  law  has  little  or  nothing  to  do.  For 
science  it  suffices  that  the  physiological  theory  and  the  observed 
facts  harmonize.  It  would  be  little  less  than  a  miracle  if  so 
complex  an  organ  as  the  central  nervous  axis,  with  its  soft 
tissues,  its  countless  interlacing  conducting  tracts,  its  myriads 
of  delicate  nerve-cells  and  their  tender  offshoots,  should  not 
suffer  some  disturbance  in  a  collision  which  telescopes  heavy 
cars,  plows  up  the  soil  like  an  earthquake,  crushes  powerful 
engines  into  an  unrecognizable  mass  of  metal  fragments,  and 
grinds  steel  and  oak  to  splinters.  It  is,  indeed,  surprising  that 
more  severe  and  extensive  injury  is  not  always  done  to  flesh, 
bone,  and  nerve  than  the  coroner  and  surgeon  are  called  upon 
to  examine. 

"  The  great  difficulty  under  which  both  the  legal  and 
medical  gentlemen,  connected  with  trials  growing  out  of  real 
and  alleged  injuries  to  the  spinal  cord,  labor,  seems  to  be  a 
belief  on  the  part  of  the  plaintiffs  that  it  is  necessary  to  prove 
the  existence  of  coarse  organic  disease  of  the  spinal  cord  and  its 
membranes  in  order  to  convince  a  court  or  jury  that  damage  has 
really  been  done.  On  the  part  of  the  defense  a  similar  impres- 
sion prevails,  and  is  aided  by  an  excessive  zeal  to  prove  simu- 
lation on  the  part  of  the  plaintiff. 

"  Violent  concussion  of  the  nervous  axis  may  produce  in- 
stantaneous death,  although  no  evidences  can  be  found  in  the 
dead  body  to  explain  its  occurrence.  Tlie  flict  is  there.  We 
caii  only  assume  that  the  molecular  arrangement  has  been  shaken 
to  a  degree  exceeding  the  limits  of  viability ;  just  as  in  the  case 
of  strychnia  or  conium  poisoning,  wlicre,  although  respectively 
the  most  friglitful  spasms,  or  tlic  most  proibund  paralysis,  indi- 
cating a  grave  disturbance  of  the  nervous  functions,  precede 
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death,  no  structural  evidences  of  their  action  can  be  found ;  or, 
as  the  most  violent  storm  may  sweep  across  the  mental  horizon 
without  leaving  a  material  trace  in  the  brain  of  the  lunatic. 

"  It  is,  I  may  venture  to  say,  the  growing  belief  among 
those  who  have  faithfully  studied  the  subject,  that  most  so-called 
organic  diseases  of  the  spinal  cord  are  preceded  by  a  stage  in 
which  there  are  no  anatomical  changes  discoverable  by  our 
present  methods  of  investigation.  I  feel  convinced  that  this 
applies  to  so-called  spastic  paralysis,  to  locomotor  ataxia,  and  to 
some  cases  of  multiple  cerebro-spinal  sclerosis.  If  this  be  ad- 
mitted, there  is  nothing  strange  in  the  fact  that  a  profound 
shock  to  the  cord  which,  as  just  stated,  may  have  death  as  an 
immediate  sequel,  may,  in  those  who  survive,  lead  to  chronic 
degeneration  of  that  organ  and  its  membranes;  and,  indeed, 
whatever  premises  we  may  start  with,  and  whatever  reasoning 
we  may  employ,  the  empirical  observation  proves  that  such  de- 
generation, entailing  paralysis  and  other  serious  ills,  does  result 
from  spinal  shocks.  However,  gross  disease  of  the  spinal 
cord,  such  as  haemorrhage,  myelitis,  or  compression,  will  rarely 
become  the  subject  of  litigation.  Few  of  the  subjects  of 
these  disorders,  if  these  date  from  a  railway  injury,  live  long 
enough  to  bring  a  suit ;  of  the  remainder,  still  fewer  survive  the 
suit,  and  if  they  do  the  character  of  the  disorder  is  usually  so 
plain  that  its  existence  cannot  be  gainsaid." 

Spitzka  regards  concussion  symptoms  as  indicating  spinal 
irritation,  and  says  :  "As  all  cases  of  spinal  irritation,  particu- 
larly those  due  to  concussion,  agree  in  being  annoying,  painful, 
and  disabling  maladies,  entaihng  a  severe  martyrdom  of  body  and 
mind,  these  facts  should  be  made  the  basis  of  every  fair  demand 
for  and  allowance  of  compensation." 

Erichsen  has  given  "  the  term  spinal  meningitis  to  what 

should  more  properly  be  called  spinal  or  meningeal  irritation. 

I  But  the  sufferings  of  the  patient  are  the  same,  no  matter  by 

what  name  you  call  them,  and  of  the  reality  of  his  cases  there 

can  be  no  doubt. 
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"  The  most  difficult  element  in  these  cases  is  the  distinction  of 
genuine  disorder  from  simulation.  As  far  as  I  can  judge  from  the 
testimony  given  in  a  number  of  them,  as  to  the  existence  of  real 
or  feigned  disease,  I  should  be  inclined  to  believe  that  over  one- 
half  of  those  in  which  a  verdict  has  been  secured,  including  several 
in  which  very  large  sums  have  been  obtained,  were  and  are  shams. 
One  fine  day,  about  three  years  ago,  a  physician  called  at  my 
office,  who  claimed  to  have  sustained  severe  injuries  to  his  spinal 
cord  by  the  fall  of  an  elevator.  I  did  not  intend  at  the  time  to 
make  an  examination  of  him,  for  the  situation  was  a  new  one ; 
I  had  to  sail  between  the  Scylla  of  neglecting  a  colleague  in 
alleged  distress  and  the  Charybdis  of  being  suspected  of  copart- 
nership in  a  speculative  action ;  so  I  sat  listening  and  reflecting 
while  he  continued  his  history.  I  soon  found  that  I  had  a  man 
of  low  moral  tone  to  deal  with,  a  physician  so  ignorant  that  he 
did  not  recognize  his  own  ignorance,  and  had  not  even  taken 
the  trouble  to  read  up  the  encyclopaedias,  whose  perusal  might 
have  enabled  him  to  manufacture  more  plausible  symptoms  than 
he  showed ;  in  short,  I  found  that  the  injuries  were  entirely 
fictitious,  and  that  not  six  cents  but  six  months  in  the  peniten- 
tiary would  have  been  a  proper  recompense  for  this  subject. 

"  It  is  usually  easy  to  make  an  absolute  diagnosis  between 
simulation  and  severe  spinal  irritation;  it  is  sometimes  impossible 
to  demonstrate  either  the  reality  or  the  unreality  of  the  milder 
forms  of  this  disorder.  But  as  the  latter  is  not  likely  to  be 
feigned  by  the  simulator,  who  is  rather  apt  to  overdo  matters, 
the  cases  in  which  the  physician  is  at  a  loss  must  be  very  few 
indeed.  A  more  serious  clement  of  uncertainty  is  due  to  the 
fact  that  a  co-existing  hysterical  tendency  in  females,  or  a  hypo- 
chondriacal state  in  males,  may  lead  to  the  nursing  and  develop- 
ment of  symptoms  for  which  the  mental  condition  of  the  patient 
is  responsible,  though  that  very  mental  state  may  date  from,  and 
be  due  to,  tlie  accident  to  which  the  unquestionably  real  and  ob- 
jective symptoms  are  attributed.  Where  a  doubt  arises  as  to  the 
existence  of  such  an  clement,  the  medical  witness  owes  it  to  him- 
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self,  his  profession,  and  the  cause  of  justice  to  call  for  the  oppor- 
tunity of  giving-  a  full  and  free  explanation.  It  is  none  of  his 
affair  whether  the  jury  will  come  to  an  erroneous  conclusion  ;  the 
turning-point  in  the  decision  of  such  cases  is  not,  in  my  experi- 
ence, the  impression  made  by  the  witness  or  its  accentuation  or 
perversion  by  opposing  counsel  in  their  summing  up,  but  the 
charge  of  the  court ;  and  the  medical  witness  is  far  safer  in 
appealing  to  the  intelligence  and  understanding  of  a  judge  than 
to  the  knowledge  and  logic  of  a  jury." 

He  warns  simulators  that  grave  nervous  diseases  and  in- 
sanity have  overtaken  pretenders  thereto ;  the  simulated  dis- 
order becoming  real  in  time.  Among  many  other  excellent 
suggestions  Spitzka  remarks  that  "  a  biased  witness  is  satisfied 
with  the  flimsiest  evidence,"  and,  encouraging  the  medical  witness 
to  appear  unbiased,  he  says  :  "  1  have  had  the  opportunity  over 
and  over  again  of  seeing  that  admissions  made  by  a  medical 
witness,  frankly,  against,  or  apparently  against,  the  side  which 
called  on  his  services,  do  not  injure  his  standing  as  a  witness ; 
on  the  contrary,  an  impartial  attitude  involuntarily  calls  for 
respect,  though  the  momentary  advantage  which  a  suppression 
or  distortion  of  facts  might  accomplish  be  lost  thereby.  A 
medical  witness  does  not,  like  a  lawyer,  summing  up  for  his 
side,  speak  for  the  present  moment,  but  for  all  time.  He  is 
not  the  advocate  of  a  party,  but  a  representative  of  science ; 
he  should  inflexibly  adhere  to  the  straight  line  of  truth.  A 
lawyer  may  defend  one  position  in  one  case,  and  the  very  oppo- 
site in  another,  without,  as  far  as  I  can  learn,  losing  any  pres- 
tige thereby.  But  when  a  medical  witness  forgets  his  allegiance 
to  the  exact  truth  for  one  moment,  he  may  live  in  constant  ap- 
prehension of  the  fact  that  he  may  testify  in  an  entirely  different 
way  on  other  occasions,  and  be  confronted  with  a  condemnatory 
contradiction. 

"  While  it  is  true  that  fraud  has  undoubtedly  accomplished 
its  end  in  more  than  one  litigation,  it  is  equally  true  that  sub- 
jects of  serious  spinal  disease  have  lived,  suffered,  and  died, 
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under  the  suspicion  of  being  simulators,  and  that  a  post-mortem 
examination  disproved  the  suspicion." 

Spitzka's  conclusions,  formulated  in  propositions  as  follows, 
are  commended  to  all  lawyers  and  physicians  concerned : — 

"  1.  Spinal  injuries,  entailing  as  they  do  unparalleled 
suffering  and  disability,  are  pre-eminently  proper  grounds  for  a 
claim  for  compensation  at  the  hands  of  those  who,  through  neg- 
ligence, are  responsible  for  their  occurrence. 

"  2.  Inasmuch  as  the  previous  existence  of  a  neurotic  state, 
such  as  hysteria  and  hypochondriasis,  may  be  responsible  for 
many  disease  phenomena  ensuing  after  railway  and  otlier  shocks, 
allowance  must  be  made  in  favor  of  the  defendant  to  such 
extent  as  it  can  be  reasonably  inferred  that  he  is  not  responsible 
for  the  plaintiff's  disorder.  The  same  presumption  and  allow- 
ance should  be  made  in  case  the  plaintiff  is  shoAvn  to  have 
suffered  from  syphilis  or  any  other  affections,  such  as  certain 
pelvic  disorders  in  females  which  predispose  to  the  development 
of  spinal  disease. 

"3.  It  is  an  interesting  question  whether  the  burden  of 
proof  as  to  the  existence  or  non-existence  of  previous  disease 
which  may  mitigate  damages  should  lie  with  the  plaintiff  or  with 
the  defendant. 

"4.  The  presumption  in  the  case  of  a  litigant  asserting  the 
existence  of  disease  of  the  spinal  cord  is  that  he  is  really  a 
sufferer.  The  question  of  simulation  sliould  always  be  raised 
where  the  direct  proof  of  an  alleged  disorder  is  not  satisflictory ; 
but  the  burden  of  such  proof  should  rest  with  the  defendant, 
and  every  litigant  in  such  cases  should  be  considered  a  sick  man 
till  he  is  proven  to  be  a  sham. 

"5.  Every  attendant  circumstance  of  an  accident  or  of  vio- 
lence, leading  to  alleged  spinal  injury,  should  be  made  a  })art  of 
the  trial-record.  I  find  it  difficult  to  understand,  from  a  medical 
point  of  view,  what  the  philosophy  of  the  ruling  of  an  eminent 
judg(3  in  the  llarrold  case  was  ^^hen  he  ruled  out  as  inadmissible 
evidence  relating  to  the  rapidity  of  the  train  before  the  collision. 


RECENT   DISCUSSIONS   OF    SPINAL    CONCUSSIOxNT.  43 

"6.  The  sooner  corporations  show  an  mclmation  to  admit 
the  claims  of  honest  claimants  for  compensation,  and  to  contest 
complaints  on  their  merits, — in  short,  to  limit  themselves  to 
methods  which  do  not  smack  of  chicanery, — the  sooner  will  the 
public,  the  press,  courts,  and  juries  be  able  to  recognize  and 
willing  to  condemn  improper  claims,  and  to  brand  and  to  prose- 
cute those  who  endeavor  to  coin  capital  out  of  the  misfortunes 
of  others  by  the  fraudulent  pretense  of  spinal  disease." 

In  the  discussion  following  the  reading  of  Dr.  Spitzka's 
paper,  Dr.  M.  A.  Henry  suggested  that  the  existence  or  non- 
existence of  a  predisposition  should  constitute  a  strong  point  in 
judging  of  these  cases.  Persons  predisposed  to  injury  of  the 
spine  from  slight  shock,  might  be  predisposed,  equally  to  loco- 
motor ataxia  from  causes  which  would  not  produce  the  same 
result  in  other  persons.  This  ought  to  be  taken  into  considera- 
tion. Colonel  Moulton  said:  "I  do  not  believe  in  government 
experts;  I  believe  in  a  healthy  rivalry  under  the  present  system, 
by  which  the  best  witnesses  are  bound  to  be  selected.  The 
chief  stimulus  of  honest  scientific  investigation  is  a  combination 
of  the  love  of  their  science  and  of  fame.  This  will  produce 
more  capable  and  honest  witnesses  than  any  government  or 
judicial  appointment." 

Putnam,*  from  cerebral  symptoms  found  in  cases  of  injury 
of  the  kind  under  discussion,  called  attention  to  the  relation  be- 
tween hemiansesthesia  and  hysteria.  Subsequently,  Charcotf 
pronounced  the  major  symptoms,  "which  render  the  patients 
unable  to  work  or  to  resume  their  occupations  for  months  or 
years,  to  be  often  only  hysteria,  nothing  but  hysteria,"  with  the 
symptomatology  precisely  like  that  observed  in  women.  Oppen- 
heim  conclusively  proved  that  the  sensory  and  motor  symptoms, 
such  as  anaesthesia  and  pareses,  did  not  correspond  with  those 

*  Boston  Medical  and  Surgical  Journal,  September  6,  1883. 
t  Le?ons  sur  les  maladies  du  systeme  nerveaux,  iii,  p.  251. 
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found  ill  hysterical  subjects,  and  Charcot  abandoned  his  former 
position  ungracefully,  and  now  holds  that  the  condition  is  "  a 
dynamic  and  psychical  paralysis  very  similar,  at  least,  to  the 
hysterical  paralysis." 

Next,  Putnam,*  in  a  paper  on  "  The  Medico-Legal  Signifi- 
cance of  Hemiansesthesia  after  Concussion  Accidents,"  alludes  to 
"  falls,  railway  collisions,  and  the  like  having  given  rise,  even  in 
male  subjects,  to  impairment  of  the  sensibility,  general  and 
special,  of  one  side  of  the  body  (sometimes  to  a  less  degree  of 
the  other  also),  and  it  has  twice  happened  that  these  symptoms 
have  furnished  valuable  evidence  against  the  probability  of 
malingering,  where  claims  had  been  made  for  damages. 

"The  medical  expert  is  rarely  called  on  to  the  witness- 
stand  under  more  annoying  circumstances  than  when  required 
to  testify  as  to  the  real  condition  of  a  patient  who  claims  to  be 
suffering  from  the  effects  of  a  railway  collision  or  similar  acci- 
dent, yet  who  presents  no  sign  of  disease  that  might  not  be 
ascribed  to  simulation.  Under  these  circumstances  anything 
of  the  nature  of  objective  signs  of  disease  is  heartily  welcome, 
and  the  symptoms  to  which  I  have  referred,  though  not  strictly 
objective,  yet  possess  almost  the  same  degree  of  significance. 

"There  is  nothing  in  a  hemiansesthesia,  especially  if  incom- 
plete, to  appeal  to  the  imagination  or  sympathy  of  a  jury,  and 
in  its  typical  forms,  at  least,  its  simulation  would  imply  an 
amount  of  knowledge  and  skill  that  none  but  the  best  profes- 
sional cheats  would  be  likely  to  possess." 

Three  of  Putnam's  five  cases  of  the  kind  were  not  making 
any  claim  for  damages,  and  had  no  motive  for  deceit.  The 
discovery  of  the  hemiansesthesia  was  apparently  a  surprise 
to  all. 

"As  Thomsen  and  Oppcnheim  point  out  with  regard  to 
their  own  cases,  it  is  evident  that  the  discovery  of  anicstliesia, 
even  of  the  so-called  '  hysterical '  type,  docs  not  necessarily  justify 
tlio  diagnosis  of  hysteria,  and   it  is  indeed  liigli   time  tliat  this 

*  American  Journal  of  Neurology  and  Psychiatry,  August  and  November,  1884. 


RECENT   DISCUSSIONS   OF    SPINAL    CONCUSSION.  45 

much-abused  and  misleading  term,  with  its  invidious  implica- 
tions, should  be  superseded.  This  is  especially  true  as  regards 
court  cases,  for  the  admission  of  the  diagnosis  of  hysteria  is 
liable  to  throw  a  weapon  for  ridicule  and  disparagement  into  a 
skillful  lawyer's  hand. 

"It  seems  to  be  by  no  means  necessary  that  the  injury 
causing  these  persistent  hysterical  symptoms  in  man  should  be 
severe.  A  sharp,  sudden  jolt  and  jar,  with  its  accompanying 
emotional  excitement,  is  enough. 

"  Neither  is  a  very  neurotic  temperament  a  necessary  condi- 
tion. In  only  one  of  these  cases  was  this  present  to  any 
marked  degree. 

"The  hemiansesthesia  does  not  always  involve  all  the  dif- 
ferent kinds  of  sensibility,  or  certainly  not  all  to  the  same 
degree. 

"  As  in  the  case  of  true  hysteria,  there  may  be  a  relative 
analgesia,  only  discovered  by  deep  pricking,  etc.,  while  the  con- 
tact sense  remains  apparently  unimpaired,  and  there  is,  at  least, 
no  marked  disorder  of  sight  and  hearing.  (According  to  Thom- 
son and  Oppenheim,  the  concentric  retraction  of  the  visual  field 
is  the  most  constant  symptom.)  These  partial  anaesthesias,  how- 
ever, such  as  incomplete  analgesia,  a  moderate  retraction  of  the 
field  of  vision,  a  loss  or  diminution  of  hearing  for  bone  conduc- 
tion only,  the  importance  of  which  as  a  sign  was  pointed  out  by 
Dr.  G.  L.  Walton,*  might  justly  be  taken  to  indicate  a  truthful 
plaintiff  better  than  a  claim  of  complete  blindness,  etc. 

"  A  loss  of  sensibility  over  parts  of  the  body  not  the  seat  of 
paralysis  of  motion  or  of  injury,  and  yet  limited  by  the  -median 
line,  would  also,  probably,  be  less  likely  to  be  simulated  than  a 
loss  confined  to  injured  or  paralyzed  parts. 

"A  greater  degree  of  anaesthesia  over  such  parts  seems, 
however,  to  be  the  rule,  even  in  certainly  genuine  cases. 

"There  is  one  indication  of  truthfulness  on  the  part  of 
a  claimant,  which,  although  only  occasionally   present,  is   of 

*  Brain,  No.  xx,  1883. 
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especial  value.  It  sometimes  happens  that  the  area  of  absolute 
or  relative  analgesia  is  bounded  by  a  definite  hne  other  tlian 
the  median  line  of  the  body,  being  confined,  for  example,  to  one 
limb,  or  part  of  a  limb.  If  now  it  is  found  that  this  bound- 
ary line  remains  accurately  the  same  during  a  prolonged  ex- 
amination, or  on  repeated  examinations,  it  may  be  assumed 
with  confidence  that  the  patient  is  not  shamming,  for  it  is 
impossible  for  a  healthy  person  to  observe  a  line  of  this  sort 
with  anything  like  accuracy.  Such,  at  least,  is  the  conclusion 
reached  by  Dr.  S.  G.  Webber  and  myself,  as  the  result  of 
some  experiments  undertaken,  at  his  suggestion,  upon  several 
individuals. 

"  The  same  test  would  doubtless  be  applicable  in  regard  to 
the  visual  field.  It  is  also  probable  that  even  slight  atrophy 
and  diminished  electrical  reaction,  in  limbs  claimed  to  be  par- 
alyzed, is  presumptive  evidence  against  malingering,  inasmuch 
as  it  would  be  difficult  for  persons  wilfully  to  keep  a  part  so 
still,  even  wlien  not  under  observation,  as  to  bring  about  this 
result. 

"Again,  a  person  feigning  hemianaesthesia  could  scarcely 
simulate  the  disorders  of  tlie  reflexes  nlet  with  in  typical  cases, 
especially  the  impairment  of  the  reflexes  excited  by  irritation 
of  the  mucous  membrane. 

"  Of  course,  it  is  not  to  be  understood  that  these  signs  of  func- 
tional impairment  of  sensation,  even  if  accom])anied  by  impair- 
ment of  motion,  etc.,  are  claimed  to  show  more  than  that  the 
patient  is  not  an  absolute  cheat.  He  may  still  be  guilty  of  ex- 
aggeratk)n,  and  even  though  lie  be  proved  pretty  conclusively 
to  have  functional  nervous  disease,  the  prognosis  may,  of  course, 
be  good. 

"  The  question  often  arises  in  court  cases:  Does  the  fact  that 
the  symptoms  comphiined  of  liavc  endured  a  long  time  (previous 
to  tlie  trial)  warrant  the  conclusion  that  they  will  pass  away  but 
slowly,  if  at  all  1  It  is  probable  that  this  question  may  be  an- 
swered iu  the  negative,  so  far  as  the  localized  functional  disor- 
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ders  are  concerned.  Such  symptoms  may  last  indefinitely,  so 
long-  as  the  influences  are  unfavorable  to  a  cure  (such  as  the 
prospect  of  a  trial),  and  yet  in  the  end  pass  away  very  rapidly. 
Perhaps  this  is  less  often  true,  however,  of  cases  of  the  neuras- 
thenic type. 

"The  question  often  arises  with  jury  trials,  What  attitude 
shall  be  taken  toward  the  term  '  hysteria '1 

"  Senseless  as  the  designation  is,  it  has  to  the  popular  and 
to  the  scientific  mind  two  different,  yet  both  pi'etty  definite, 
meanings.  To  the  former  it  is  almost  a  term  of  reproach,  sug- 
gests exaggeration,  if  not  half-conscious  simulation.  Its  pains 
and  palsies  are  supposed  to  be  only  '  mimic '  ailments,  which  an 
eff'ort  of  resolution  could  dispel.  The  expert  knows,  however, 
that  this  view  is  only  a  coarse  half  truth ;  that,  in  fact,  hysteria 
is,  in  some  of  its  forms,  a  distressing,  serious,  and  obstinate 
malady,  and  that  its  '  simulations '  of  other  diseases  are  in 
reality  only  similarities. 

"The  former,  or  belittling  view  of  hysteria,  is,  of  course, 
the  one  usually  taken  by  the  counsel  for  the  defense.  But,  if 
the  patient  really  have  hysteria,  it  is  certainly  better  that  the 
fact  should  be  recognized  by  both  sides,  an  opportunity  claimed 
for  explaining  the  nature  of  the  disease,  than  that  the  prosecu- 
tion, shunning  all  mention  of  the  true  diagnosis,  should  darkly 
hint  at  possible  organic  lesions,  leaving  it  to  the  defense  to  bring 
forward  the  obnoxious  word,  using  it  as  a  synonym  for  exag- 
geration, womanishness,  and  deception.  The  opinion  should 
not  be  allowed  to  prevail  that  hysteria  is  only  a  '  mimetic '  dis- 
ease. For,  on  the  minds  of  those  making  this  statement  in 
court,  the  designation  carries  with  it  a  flavor  of  unreality  and 
insignificance.  The  paralyses  of  hysteria  are  no  more  mimetic 
of  the  organic  paralyses  than  the  reverse  is  true,  or  than  the 
cough  of  bronchitis  is  mimetic  of  the  cough  of  phthisis.  It  is  a 
case,  as  has  been  said,  not  of  simulation,  but  of  (outward) 
similarity." 

Putnam's  cases  will  be  found  in  another  part  of  this  book. 
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Dana*  reviewed  the  contributions  to  the  matter  of  "  Con- 
cussion of  the  Spine,  and  its  Relation  to  Neurasthenia  and 
Hysteria,"  and  from  his  paper  the  following  is  extracted : — 

"The  physician  who  is  called  into  court  to  testify  in  a  case 
of  spinal  injury  witnesses  a  curious  spectacle.  The  lawyer  for 
the  prosecution  waves  before  the  jury  a  volume  of  'Erichsen 
Upon  Spinal  Concussion.'  He  reads  to  them  in  impressive 
accents  the  statement  that  every  injury  to  the  spine,  however 
slight,  is  full  of  danger  to  the  sufferer.  He  asks,  with  sonorous 
emphasis,  if  Mr.  Erichsen  is  not  a  surgeon  of  world-wide  fame, 
and  if  he  does  not  say  that  slight  injuries  to  the  back  may  cause 
chronic  spinal  disease  of  the  most  serious  character.  He  sneers 
at  the  work  of  a  certain  Mr.  Page,  who  is  known  to  be  pro- 
fessedly only  a  railway  surgeon.  He  shows  that  his  client  has 
paralysis,  anaemia,  meningitis, — in  fine,  'spinal  concussion.' 

"On  the  other  hand,  the  lawyer  for  the  defense  brandishes 
triumphantly  a  larger  work,  by  Mr.  Herbert  Page,  on  '  Injuries 
to  the  Spine ;'  he  reads  to  the  jiuy  cases  of  malingering  therein 
related ;  shows  that  Mr.  Erichsen  has  for  years  made  a  business 
of  being  an  expert  for  people  with  injured  spines,  but  that 
he  has  never  yet  found  a  case  that  proved  fatal.  He  quotes 
Mr.  Page's  two  hundred  and  thirty-four  cases  of  sphial  concus- 
sion, in  most  of  which  recovery  resulted,  and  shows,  through 
his  medical  expert,  that  the  spinal  cord  is  so  admirably  protected 
that  it  could  never  possibly  be  injured  by  anything  so  utterly 
trivial  as  a  railway  collision. 

"The  medical  experts  themselves  in  these  cases  necessarily 
testify  in  the  most  diverse  ways,  according  to  their  natural  bias, 
or  the  particular  surgical  authority  or  pecuniary  support  upon 
which  they  rely.  And  autliorities  are  so  unsettled  and  contradic- 
tory, and  symptomatological  data  so  uncertain,  tliat  two  medical 
men  can,  with  perfect  honesty,  if  they  go  by  written  works, 
support  quite  opposite  views." 

Eriefly  epitomizing  Erichsen,  Page,  and  other  authors,  up 
to  1884,  Dana  concludes: — 

*  New  York  Medical  Record,  December  6, 1S84. 
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"  It  seems  to  me  to  be  proven  beyond  a  doubt,  despite  Mr. 
Page's  arguments,  that  external  violence  and  jars,  apart  from  any 
haemorrhage  or  other  lesion,  may  cause  an  acute,  subacute,  or  a 
chronic  myelitis,  with  softening  or  secondary  degenerations. 
Not  many  of  these  cases  have  yet  been  reported,  because  they 
are  rare  and  because  there  is  not  yet  a  widely  diffused  knowl- 
edge of  the  methods  by  which  the  different  forms  of  chronic 
myelitis  are  diagnosticated.  And  it  ought,  perhaps,  to  be  added, 
that  a  certain  predisposition,  syphilitic  or  neurotic,  is  necessary 
for  the  development,  by  traumatism,  of  most  of  these  forms. 

"  But  it  is  claimed  not  only  that  myelitis,  but  that  a  chronic 
meningitis  or  meningo-myelitis  may  be  set  up  by  concussion  of 
the  cord.  It  is  to  this  pathological  class  that  Mr.  Erichsen 
relegates  a  very  large  part  of  his  reported  cases.  In  doing  this 
he  had  undoubtedly  given  a  more  serious  aspect  to  many  of 
these  cases  than  they  deserved.  Meningitis  and  myelitis  are,  as 
we  have  stated,  serious  diseases,  yet  the  cases  Mr.  Erichsen  de- 
scribes do  not  die. 

"  I  fully  agree  with  Mr.  Page  that  a  large  proportion  of 
these  cases,  when  analyzed,  can  be  shown  to  be  cases  of  strain 
or  rupture  of  muscular  and  ligamentous  structures,  injury  to 
nerves,  or  the  results  of  a  general  nervous  shock,  and  that  the 
spinal  cord  has  no  more  to  do  with  the  disease  than  the  stomach. 

"  I  hesitate  to  say,  however,  that  Mr.  Erichsen  is  entirely 
wrong  in  his  pathology,  or  that  there  is  not  set  up  in  some  of 
these  cases  a  low  grade  of  meningeal  inflammation  or  congestion  ; 
or  even  if  there  be  not,  as  in  the  case  of  Mr.  Jepson,  patches  of 
softening.  This  is  certain,  however,  that  heretofore  too  little 
stress  has  been  laid  upon  the  symptoms  produced  by  neuritis, 
strains,  and  general  nervous  shock." 

Dana  does  not  doubt  that  "  in  the  largest  class  of  troubles 
resulting  from  accident  and  injury  to  the  spine,  the  main  source 
of  the  symptoms  is  a  general  functional  nervous  disturbance. 

"  The  fright,  excitement,  and  more  or  less  severe  bodily 
injury  produce  often  a  profound  shock.     From  this  the  nervous 
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system  gradually  emerges  into  a  state  that  may  be  broadly  char- 
acterized as  one  of  asthenia,  morbid  irritability,  and  defective 
inhibition, — a  clinical  picture  familiar  to  all. 

"  Sleeplessness,  irritability,  states  of  depression,  defective 
memorv,  inability  to  do  mental  and  physical  work,  headache, 
tinnitus,  nervousness,  A-asomotor  disturbances,  excessive  sweat- 
ing, asthenopia,  large  pupils,  spinal  pain  and  tenderness,  mus- 
cular weakness,  tremor  and  twitchings  and  irregular  pulse,  are 
the  ordinary  symptoms. 

"  The  use  of  electricity  in  testing  muscular  and  nerve  irri- 
tability and  degeneration,  when  carefully  applied,  is,  of  the 
greatest  value.  At  the  last  meeting  of  the  American  Neuro- 
logical Association,  I  suggested  that  the'^test  of  diminished  or 
increased  electrical  I'esistance  in  affected  lin^bs  might  be  of  value 
in  some  cases.  In  one  case,  in  which  I /tried  it,  the  alleged 
lame  and  injured  limb  showed  slight  diminished  electrical  irri- 
tability and  increased  electi-ical  resistance  in  two  successive 
trials  on  different  days." 

(This  was  before  the  days  of  the  absolute  galvanometer,  the 
use  of  which  might  have  shown  that  the  want  of  uniformity  of 
resistance  was  apparent,  only,  and  not  real.) 

"  The  matter  of  prognosis,  also,  calls  for  more  accurate  de- 
termination. Mr.  Page  is  inclined  to  take  a  rose-colored  view 
of  the  prognosis  in  these  cases.  He  tliinks  that  a  large  majority 
recover,  and  that  nearly  all  tend  to  recovery.  He  does  not  seem 
to  have  met  cases  like  those  of  Buzzard,*  or  where  organic  dis- 
ease finally  set  in  as  in  Ede's  cases,  Pctit's,  and  my  own.  He 
never  has  met  any  serious  results  to  vision,  as  have  Wharton 
Jones  and  Erichsen. 

"  His  views  are  ratlier  too  hopeful,  and  decidedly  arc  not 
always  borne  out  by  his  own  notes :  '  Patient  improving  at  last 
accounts '  is  a  formula  given,  but  it  may  mean  very  little  afler  all. 

*  "  Nearly  twenty  years  ap:o,  Dr.  T.  Buzzard  {Lancet,  Iflfi.'j  and  18fi7)  investigated  the  after- 
histories  of  eight  cases  of  cci'ebral  and  spinal  concnssioii.  Two  to  fonr  years  later,  none  were 
found  well,  and  one  had  died  of  plithisis.  The  same  author  cites  cases  apparently  showing  that 
spinal  concussion  may  develop  pneumonia,  phthisis,  imbecility,  convulsions,  diabetes,  aneurism. 
In  his  cases,  however,  there  seems  to  have  been  an  element  of  brain  injury." 
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Traumatic  neurasthenia,  or  railway  hysteria,  is  generally  recov- 
ered from  in  a  great  measure.  In  my  experience,  traumatic  neu- 
rasthenia is  the  most  amenable  to  treatment.  But  it  is  very 
often  the  case  that  the  man  who  has  had  a  severe  nervous 
shock  is  never  entirely  the  same  man  he  was  before.  This  is 
particularly  the  case  if  he  has  reached  middle  life,  or  is  of  a  neu- 
ropathic constitution.  The  very  old  and  the  very  young  seem  to 
suffer  less. 

"  The  object  of  my  paper  has  been  to  show : — 

"  1.  That  the  term  spinal  concussion  is  a  misleading  and 
often  incorrect  one,  and  that  the  symptoms  which  are  usually 
associated  with  that  name  are  really  symptoms  of  traumatic 
neurasthenia,  hysteria,  and  hypochondriasis,  associated  more  or 
less  with  symptoms  of  injury  to  the  vertebral  ligaments  and' 
muscles,  and  to  the  spinal  nerves ;  that,  in  other  words,  spinal 
concussion  is  mental  shock  and  physical  bruising. 

"  2.  That  this  traumatic  neurasthenia  is,  in  a  measure,  a  real 
disease,  though  it  is  very  hard  to  say  how  much  is  real  and  how 
much  the  patient  puts  on. 

"3.  That  it  may  be,  and  often  is,  simulated,  and  that  it 
requires  the  greatest  care  to  detect  skilled  impostors. 

"4.  That  we  need  more  objective  tests  for  the  purpose  of 
determining  the  existence  of  these  subjective  neuroses. 

"5.  That  the  prognosis  of  railway  or  traumatic  neuras- 
thenia and  hysteria  is  very  good  so  far  as  steady  improvement  is 
concerned,,  not  so  good  as  regards  complete  recovery. 

"  6.  That  concussion  of  the  spinal  cord  alone,  followed  by 
temporary  loss  of  function,  or  by  myelitis,  does  occuj:  in  rare 
instances. 

"7.  That,  in  the  predisposed  at  least,  injuries  and  jars  may 
set  up  chronic  myelitis,  without  there  being  a  lesion  of  the 
spinal  column. 

"  8.  That  Mr.  Erichsen  has  in  his  book  on  '  Spinal  Con- 
cussion '  erroneously  attributed  functional  troubles  to  the  results 
of  organic  spinal  disease. 
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"9.  That  Mr.  Erichsen's  book  on  'Spinal  Concussion'  has 
a  strong  tendency,  erroneously,  to  attribute  to  a  shaking  of  the 
spine  and  a  supposed  ensuing  meningitis  symptoms  really  due 
to  mental  shock,  peripheral  injury,  or  malingering." 

Following  the  reading  of  this  paper  at  the  Xew  York 
Neurological  Society,  November  11,  1884,  Dr.  Hammond  stated 
that  he  agreed  with  Dr.  Dana  in  the  view  that  there  was  such  a 
thing  as  spinal  concussion,  and,  further,  "that  it  is  difficult  for 
us  to  tell  by  the  symptoms  what  the  exact  nature  of  the  injury 
is  that  the  patient  has  suffered.  But  this  fact,  I  think,  remains, 
that  there  is  some  injury  which  the  spinal  cord  is  capable  of 
suffering,  which  is  not  of  such  a  serious  character  as  to  cause 
death,  and  which  is  not  accampanied  by  any  injury  to  the  bones, 
or  to  the  muscles  or  ligaments.  That,  after  all,  is  the  practical 
point."  Dr.  Hammond  then  related  the  history  of  two  cases  of 
spinal  concussion  in  which  he  had  been  called  as  an  expert. 
The  first  patient  suffered  from  muscular  weakness,  spinal  pains, 
severe  general  nervous  symptoms,  and  walked  with  a  paralytic 
gait.  There  was  no  positive  evidence  of  organic  disease  of  the 
spinal  cord.  He  received  large  damages,  but  he  still,  twenty 
years  afl^er,  suffers  from  his  trouble.  The  second  case,  of  a 
somewhat  similar  character,  made  a  better  recovery,  but  still 
walks  with  a  cane.  Dr.  Hammond  thought  that  this  patient 
suffered  from  some  organic  disease  of  the  cord.  He  referred  to 
the  first  case  in  this  country  in  which  a  post-mortem  was  made. 
The  patient  was  a  physician,  wlio  fell  on  the  ice  and  suffered 
from  the  symptoms  of  antero-lateral  sclerosis.  On  post-mortem 
sclerotic  patches  were  found  throughout  the  spinal  cord.  "T 
think,"  Dr.  Hammond  said,  "tranmatism  may  give  rise  to  spinal 
aft'eotions  witliout  tliere  being  any  palj)ablo  lesion  of  tlie  soft 
parts,  or  of  tlic  bony  structures,  or  the  ligaments." 

He  did  not  tliink  that  hasmorrhages  in  the  cord  were  re- 
covered from,  nor  could  he  conceive  of  concussion  of  the  brain 
without  loss  of  consciousness. 
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Dr.  J.  G.  Johnson  thought  that  railway  employes  suffered 
less  often  than  passengers  from  the  "pure  concussion"  symp- 
toms, excluding  myelitis  or  meningitis.  The  passenger,  on  the 
other  hand,  "who  has  had  a  good  shaking  up  and  a  terrific 
scare,  has  no  object  in  getting  well.  The  company  has  got  to 
pay  him  roundly;  it  has  to  pay  him  for  his  loss  of  time;  it  has 
to  pay  him  for  his  suffering,  both  mental  and  physical ;  it  has  to 
pay  his  surgeon  also ;  his  surgeon  has  an  unknown  quantity  to 
handle ;  he  has  something  to  treat  that  the  patient  does  not  un- 
derstand. If  the  patient  has  a  broken  leg  he  knows  what  he 
has  got,  and  the  doctor  cannot  come  in  and  discuss  spinal  con- 
cussion symptoms,  and  all  that.  He  has  seen  broken  legs  be- 
fore ;  he  has  cold  extremities,  vomiting,  exhaustion,  and  so  on  ; 
but  he  has  not  had  the  scare  of  a  doctor  coming  in,  feeling  up 
and  down  his  back  to  see  whether  it  pains  him,  and  asking 
whether  he  can  stand  on  his  legs,  and  going  through  all  those 
symptoms,  that  unknown  quantity  which  they  know  so  well  to 
do.  He  has  not  had  some  confrere  to  come  in  and  suggest  some 
more  doubts.  The  doctor,  in  a  good  many  cases,  is  hungry,  and 
the  big  corporation  may  pay  his  bill.  He  has  to  examine  that 
back  often  ;  he  has  to  find  out  just  what  these  doubtful  things 
mean ;  and  the  patient  having  it  iterated  and  reiterated  begins 
to  believe  himself  that  there  is  something  terrible  the  matter 
with  him.  He  does  not  dare  to  go  out  and  take  a  little  fresh 
air  and  exercise  (which,  as  my  friend,  Dr.  Hammond,  says,  is 
the  best  thing  to  restore  the  nerves),  because  a  railway  man 
might  be  around  and  spy  him  using  his  limbs.  He  gets  morose, 
and  has  no  object  to  get  well,  because  that  suit  is  not  settled. 
He  begins  to  have  some  motor  disturbances ;  he  has  those  pro- 
fuse sweats,  etc.  When  you  come  to  take  that  kind  of  disturb- 
ance— of  expecting  to  recover  from  the  company — out  of  the 
question,  they  get  well  frequently  with  indecent  haste." 

He  alluded  to  the  frequency  with  which  loss  of  virility  was 
alleged  in  these  cases,  and  continued:  "I  think  there  is  no 
doubt  that  serious  lesions  of  the  spine  and  spinal  cord  do  occur 
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as  the  result  of  railway  concussions.  We  have  mingled  with  it 
a  large  variety  of  other  symptoms.  When  a  train  is  suddenly 
stopped,  the  patient  is  violently  thrown  backward  and  forward, 
shaking  up  all  his  viscera  and  the  whole  sympathetic  nervous 
system,  and  the  other  organs  suffer.  Added  to  that  their  terrific 
fright  and  the  utter  helplessness  of  their  condition,  and  the  effect 
upon  the  mind  is  something  severe.  But  with  all  that,  when 
you  come  to  consider  the  fact  of  compensation,  we  find  these 
cases  so  much  aggravated  that  I  do  not  think  any  physician  is 
right  to  go  into  court  and  swear  that  the  patient  has  disease  of 
the  spine  unless  he  has  the  physical  symptoms,  and  he  should 
not  rely  upon  the  statement  of  the  patient,  who  is  interested  to 
make  rrjatters  as  bad  as  he  can. 

"The  length  of  time,  doubt,  and  uncertainty  of  the  cases 
are  important  elements  to  consider.  As  far  as  a  surgeon  for 
a  railway  company  being  affected  in  his  evidence  by  outside  in- 
fluences is  concerned,  he  would  find  that  truth  was  the  first 
essential ;  he  would  not  hold  his  appointment  for  twenty-four 
hours  when  his  company  was  satisfied  that  he  was  not  truthful. 
When  we  are  sent  to  investigate  a  case  on  behalf  of  the  cor- 
poration, we  make  as  thorough  and  as  exhaustive  an  examina- 
tion as  it  is  possible  with  the  knowledge  that  we  have,  and  our 
report  is  made  in  writing  and  goes  to  the  company's  office  with 
everything  bearing  against  us  as  well  as  for  us.  If  we  misrep- 
resented that  case,  and  this  is  shown  in  evidence  in  court  when 
the  case  comes  to  trial,  it  shows  that  we  are  ignorant  or  dis- 
honest, and  our  walking  tickets  are  prepared.  No  man  can 
hold  his  position  as  a  surgeon  for  a  com^mny  who  is  not  honest, 
because  they  pay  on  an  opinion,  and  if  it  is  not  truthful  they  do 
not  want  it." 

Dr.  Johnson's  railway  companies  are,  thoroforc,  undoubt- 
edly governed  u[)on  proper  principles,  by  broad-minded  m(^n  and 
policies,  but  he  sliould  not  make  his  inclusion  c^xtcnd  to  all  such 
corporations,  for  companies  arc  never  better  nor  worse  than 
those  who  compose  them.      OccaslonaUt/,  the  lowest  moral  grade 
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of  surgeon,  the  hardest  swearer,  irrespective  of  his  learniiig,  is 
alone  successful  m  being  employed. 

In  his  otherwise  most  excellent  volume,  Byrom  Bramwell* 
exhibits  too  much  of  the  influence  of  Herbert  Page  in  the  por- 
tion devoted  to  "Concussion  of  the  Spinal  Cord,  with  Special 
Reference  to  the  Spinal  Symptoms  which  Result  from  Railway 
Collisions,  and  the  Method  of  Investigating  Railway  Cases." 

He  restricts  his  definition  to  the  symptom-group  only, 
and  excludes  discoverable  lesions.  He  acknowledges  that  the 
functional  activity  of  the  gray  matter  of  the  brain  or  cord  may 
be  temporarily  deranged  by  vibrations  or  shocks  from  without, 
but  doubts  permanent  effects,  "  for  it  will  always  be  impossible 
in  any  case,  in  which  apparent  simple  concussion  is  followed  by 
permanent  organic  disease,  to  be  certain  that  some  structural 
change  (however  minute)  was  not  present  from  the  very  first." 

He  maintains  the  existence  of  organic  lesions  from  the 
beginning,  and  divides  spinal  symptoms  from  traumatic  violence 
into  four  great  groups : — 

"Group  1st.  Cases  in  which  symptoms  of  acute  myelitis,  or 
meningitis,  or  both,  or  of  acute  compression  of  the  cord,  follow 
immediately  upon  and  are  directly  due  to  the  accident." 

We  can  acknowledge  at  once  that  these  and  other  organic 
troubles  may  be  caused  by  a  concussion  of  the  spine,  and  in  that 
sense  only  should  they  be  considered  spinal-concussion  symp- 
toms ;  but  in  the  defense  of  this  group  Bramwell  is  certainly  in 
error  in  stating  that  "cerebral  symptoms  are,  as  a  rule,  com- 
pletely absent  unless  the  head  has  been  injured,  and  tJie  symp- 
toms of  general  nervousness,  which  are  so  prominent  in  the 
great  majority  of  cases  of  so-called  'concussion  of  the  spine,' 
the  result  of  railway  accidents,  are  rarely  observed." 

It  is,  on  the  other  hand,  rarely  found  that  the  railway  acci- 
dent, that  confers  myelitis  or  compression  symptoms,  has  not 
imparted  concussion  symptoms,  also,  in  the  strict  sense. 

*  Diseases  of  the  Spinal  Cord,  p.  312  et  seq. 
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"  Group  2d.  Cases  in  which  undoubted  symptoms  of  acute 
myehtis,  meningitis,  or  rapid  compression  of  the  cord  follow, 
after  a  brief  interval,  upon  an  accident  or  injury." 

He  resrards  these  instances  as  of  rare  occurrence. 

"  Group  3d.  Cases  in  which  chronic  organic  disease  of  the 
spinal  cord,  or  of  its  membranes,  results  from  traumatic 
injuries." 

This  class  of  cases  Eramwell  is  in  doubt  about  as  to  fre- 
quency, and  thinks  that  investigations  extending  over  years 
should  be  made  to  elucidate  the  matter.  His  most  commonly- 
occurring  cases  are  in — 

"  Group  -ith.  Cases  in  which  functional  derangements  of  the 
spinal  cord  (\vhich  are  generally  associated  with,  and  probably 
in  many  cases  depend  upon,  derangements  of  the  cerebral  nerve- 
centres)  result  from  traumatic  causes." 

The  chief  symptoms  which  patients  complain  of  are: — 

"  1.  Pains  in  the  back  and  limbs.  These  are  present  in  the 
great  majority  of  cases,  and  are  often  very  prominent ;  in  some 
there  is  also  tenderness  on  pressure  and  hypersesthesia. 

"  In  some  cases  the  pains  in  the  back  are  due  to  bruising 
of  the  soft  parts  in  the  neighborhood  of  the  spine ;  in  others  to 
sprains  of  the  spine  (stretching  and  twisting  of  the  spinal  liga- 
ments and  muscles) ;  in  others  they  seem  to  be  more  closely 
allied  to  the  'sickening,  dragging'  pains  in  the  back,  and  down 
the  course  of  the  sciatic  nerves,  which  are  so  common  in  spinal 
nervous  weakness  (neurasthenia  spinalis),  and  which  probably 
depend  upon  profound  nervous  exhaustion."  He  follows  Page 
in  this. 

"  2.  Numbness,  prickling  sensations,  feelings  of  heat  and 
cold,  pins  and  needles,  hyperaesthesia,  and  antesthesia. 

"  3.  Muscular  exhaustion  and  debility,  which  are  often 
ascribed  to  paralysis  and  functional  paralysis.  The  muscles  are 
often  soft  and  flabby;  tluM-e  is  often  general,  hut  not  localized^ 
muscular  wasting ;  tlic  reflexes  are  cither  normal  or  exaggerated ; 
the  electrical  alterations,  if  any,  are  of  a  simple  kind  (simple 
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diminution);  there  are  no  qualitative  changes;  fibrillary  twitch- 
ings  are  sometimes  present. 

"  4.  Constipation  and  slight  impairment  of  the  expulsive 
power  of  the  bladder  are  sometimes  present ;  the  urine  may  con- 
tain phosphates;  loss  of  appetite  and  diminution,  of  sexual 
power  are  common  complaints. 

"  (All  of  the  spinal  symptoms  just  enumerated  are  met  with 
in  purely  functional  derangements  of  the  cord  ;  indeed,  the  cases 
which  we  are  now  considering  have,  in  many  particulars,  a  very 
close  resemblance  to  neurasthenia  spinalis.) 

"  5.  Headache,  sleeplessness,  occasional  dimness  of  vision, 
confusion  of  thought,  failure  of  memory,  irritability  of  temper, 
loss  of  emotional  control,  inability  to  concentrate  the  attention 
or  to  undertake  any  continuous  mental  work,  irritability  of  the 
heart  and  a  tendency  to  palpitation,  mental  depression,  hope- 
lessness of  recovery,  dread  of  paralysis,  etc. 

"  G.  Loss  of  appetite,  deterioration  of  the  general  health, 
loss  of  weight. 

"  I  must,  however,  repeat  that  organic  disease  of  the  cord 
may  result  from  the  injuries  sustained  in  a  railway  collision,  and 
that  positive  signs  of  organic  disease  may  be  present  in  addition 
to  the  symptoms  of  functional  derangements  which  have  just 
been  described. 

"  When  well-marked  derangements  of  the  functions  of  the 
spinal  cord  follow  a  blow  on  the  back  or  other  traumatic  injury, 
the  practical  physician  must,  in  many  cases,  content  himself 
with  endeavoring  to  determine  : — 

"1.  Whether  the  symptoms  are  indicative  of  organic  dis- 
ease or  of  functional  derangement. 

"2.  If  the  symptoms  are  due  to  organic  disease,  what  is  the 
exact  situation,  extent,  and  nature  of  the  lesion  ? 

"3.  If  there  are  no  distinct  indications  of  organic  disease, 
are  the  symptoms  («)  due  to  derangement  of  the  functions  of 
the  spinal  cord  or  of  the  cerebral  centres,  and  (h)  are  they 
genuine,  exaggerated,  or  fictitious  V^ 
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Bramwell's  subsequent  statements  are  mainly  those  of  either 
Page  or  Erichsen,  but  in  addition  he  makes  a  most  excellent 
suggestion,  one  that  I  have  always  urged  in  advising  lawyers, 
physicians,  and  the  court. 

"  Subjective  symptoms  per  se  should  always  be  viewed  with 
suspicion,  and  shoidd  be  valued  according  to  the  character  and 
reliability  of  the  patient,  his  general  behavior,  the  amount  of 
damages  which  he  is  claiming,  and  the  whole  collateral  (non- 
medical) facts  of  the  case."  Further :  "  No  importance  should 
be  attached  to  slight  objective  differences  obtained  by  instru- 
mental means,  such  as  electricity,  unless  they  have  been  elicited 
by  an  observer  whose  capabilities  of  observation  are  beyond 
suspicion." 

Philip  Coombs  Knapp*  regards  Erichsen's  composite  of 
"  Concussion  of  the  Spine"  as  compounded  of  too  many  distinct 
conditions  to  be  trustworthy,  and  from  the  vagueness  of  his 
classification  his  ideas  on  prognosis  proved  misleading.  A  re- 
action against  Erichsen,  of  course,  followed,  and  it  was  aided  by 
the  cynicism  that  naturally  arises  when  we  see  a  man,  who  has 
claimed  to  be  permanently  injured,  walk  off  as  well  as  ever 
when  the  damages  have  been  paid.  It  has  seemed  to  me,  how- 
ever, that  this  reaction  has  gone  too  far. 

Knapp  thinks  that  Page's  work  reads  "like  that  of  a  special 
pleader  for  the  railway  companies,"  and  calls  attention  to  no 
mention  of  the  reflexes  being  made  in  any  of  Page's  cases. 

"  Trauma,"  he  says,  "  may  produce  certain  definite  lesions 
of  the  spinal  cord  and  its  coverings,  besides  the  ^ague  and  ques- 
tionable results  of  pure  '  concussion.'  It  may,  in  the  first  place, 
cause  fractiu'O  or  dislocation  of  the  vertebr(]e,  and,  secondarily, 
affect  the  cord  itsc^lf.  In  these  cases  it  not  infrequently  happens 
that  the  patients  exhibit  the  symptoms  of  injury  to  the  cord,  wliile 
tlu!  injury  to  the  vertebne  is  noted  only  at  the  autopsy.  AVitli  or 
without   injury  of  the  vertebrae,  however,  we  may  find  serious 

*  Boston  Medical  and  Surgical  Journal,  Nov.  1  and  8,  1888. 
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injury  to  the  cord, — haemorrhage  into  the  meninges,  or  into  the 
cord  itself,  rupture  of  the  pia  with  hernia  of  the  cord,  or  acute 
myeUtis.* 

"In  addition  to  these  cases  of  what  may  be  called  'acute 
ipiijury  to  the  cord,'  where  the  symptoms  develop  immediately 
after  the  accident,  it  is  a  well-attested  fact  that  chronic  degener- 
ative processes  may  be  due  to  an  injury ;  and  here,  of  course, 
the  symptoms  are  very  insidious  in  then'  onset.  Spitzkaf  and 
Gowers^  cite  cases  of  tabes  dorsalis  due  to  injury,  and  Hoff- 
mann§  has  just  reported  a  very  interesting  case  of  tabes  from 
Erb's  clinic  at  Heidelberg  due  to  a  prolonged  daily  concussion 
of  the  whole  body,  especially  the  abdomen.  Dana,||  too,  has 
cited  a  case  where  tabetic  symptoms  followed  a  railway  accident 
to  a  syphilitic  subject,  where  he  thinks  the  accident  determined 
the  localization  of  the  morbid  process.  Besides  tabes,  injury 
may  produce  lateral  sclerosis,  progressive  muscular  atrophy,^ 
diifuse  sclerosis,**  and  disseminated  sclerosis,|f  the  last  two 
affections  being  extremely  difficult  to  diagnosticate  in  their 
early  stages. 

"-  There  is,  or  rather  was,  another  lesion  of  the  cord  which 
was  once  deemed  of  great  importance,  and  was  regarded  by 
Erichsen  as  the  cnief  source  of  the  symptoms  of  his  '  Concussion 
of  the  Spine,'  namely,  spinal  leptomeningitis.  We  used  to 
hear  of  it,  but  lately  the  cases  have  become  rare,  and,  in  fact, 
few  now  diagnose  with  Strumpell's  dictum,  JJ  'A  case  of  primary 
chronic  leptomeningitis,  which  can  be  surely  and  convincingly 
proven  clinically  and.  anatomically,  does  not  exist.' 

"Finally,  in  the  brain  and  its  coverings  injury  may  produce 

*  E.  Leyden,  Klinik  der  Ruckenmarkskrankheiten,  i.  371,  ii.  61,  92.  139. 

t  Spitzka,  The  Chronic  Inflammatory  and    Degenerative  Affections  of  the  Spinal  Cord. 
Pepper's  System  of  Medicine,  vol.  v,  p.  855. 

t  Gowers,  Diseases  of  the  Nervous  System,  i,  289. 

§  Hoffmann,  Archiv  f.  P.  und  N.,  xix,  438,  1888. 

II  Dana,  Nervous  Syphilis  Following  Railroad  Injury.    The  Post. Graduate,  April,  1888. 

IT  Gowers,  op.  cit.,  vol.  i,  p.  450. 

**  Gowers,  op.  cit.,  vol.  i,  p.  238. 

+t  Spitzka,  op.  cit..,  p.  884. 

tJ  Lehrbuch  der  speciellen  Path,  und  Tlierap.  der  in.  Krankh. 
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various  lesions — fracture  of  the  skull,  meningeal  and  intra- 
cerebral haemorrhage,  pachymeningitis  interna  hsemorrhagica, 
meningitis,  softening,  abscess,  tumor,  and  various  functional 
disorders,  such  as  epilepsy,  paralysis  agitans,  and  chorea.* 

"Furthermore,  injury  may  give  rise  to  various  psychosesf 
and  chronic  degenerative  processes,  especially  paretic  dementia.:}: 

"Besides  these  affections  there  are  other  cases  of  a  more 
obscure  character  where  our  diagnosis  is  often  doubtful  and  our 
prognosis  sadly  at  fault. 

"AVhether  there  is  a  true  'concussion  of  the  spinal  cord'  is 
still  a  matter  of  doubt.  By  this  term  I  mean  a  paraplegia  fol- 
lowing injury,  where  the  cord  has  sustained  no  coarse  mechani- 
cal lesion,  where  '  molecular  changes  in  the  finer  nerve-elements 
have  occurred,  giving  rise  to  an  immediate  and  complete  func- 
tional paralysis'  (Erb),  a  condition  analogous  to  the  common 
concussion  of  the  brain.  Page  questions  the  possibility  of  such 
an  affection,  but  cases  have  been  reported  which  clinically 
answer  the  requirements. §  The  anatomical  relations  of  the  cord 
naturally  render  it  difficult  for  true  concussion  to  occur;  and, 
moreover,  in  simple  concussion  there  is  apt  to  be  recovery,  so 
that  post-mortem  evidence  is  lacking.  Cases  ha^e  been  reported 
(Ley den),  however,  where  paraplegia  came  on  suddenly  after  an 
injury  and  terminated  fatally,  although  no  lesion  could  be  found 
after  death.  Some  of  these  cases  are,  of  course,  untrustworthy, 
as  they  were  observed  at  a  time  when  the  methods  of  examining 
the  cord  were  less  exact,  so  that  it  is  hard  to  exclude  the  exist- 
ence of  contusion  or  punctate  haemorrhages  into  the  cord.  ])u- 
menil  and  Pctel,||  however,  still  hold  to  the  belief  in  commotion 
of  the  cord,  which  may  be  the  origin  of  consecutive  inflamma- 
tory lesions  or  sclerosis,  and  Dana^j  admits  the  existence  rarely 
of  true  concussion.     Some  writers,  Obersteiner**  among  them, 

*  (Hi.  Hataille,  Tratnnatisinc  et  N(Hiroi>a.tliio. 

t  Hartinann,  An^liiv  f.  I",  mid  N.,  xv,  !)H,  ISSl. 

X  H.  V.  KialTt-KVtiiif!;,  liOlirhnch  dcr  l\s.v(:liiatric,.vol.  i,  p.  100. 

§  Win.  Hunt,  Concussion  of  the  Spine.     Pepper's  .System  of  Medicine,  vol.  v,  p.  013. 

II  Archives  de  Neurologic,  January,  March,  May,  1885. 

^  Medical  Record,  December  0,  1884. 

**  Med.  Jahrbiicher,  p.  olU,  18"i). 
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hint  at  the  existence  of  chronic  concussion  in  men  who  are 
constantly  exposed  to  jarring,  as  railway  employes,  but  such 
cases  are  more  lilvely  to  be  classed  among  the  degenerations  of 
the  cord,  as  in  Hoffmann's  case  already  cited." 

Knapp's  most  typical  cases  are  recorded  elsewhere  in  this 
volume.  He  sums  up  his  cases  to  the  effect  that  the  commonest 
symptoms  were  cerebral  disturbances.  Eight  had  headache  or 
pain  in  the  head,  and  eight  had  vertigo ;  ten  had  some  psychical 
disturbance,  nervousness,  restlessness,  irritability,  inability  to 
make  prolonged  effort,  depression,  anxiety,  loss  of  memory,  and, 
in  at  least  one  case,  distinct  mental  impairment ;  two  had  some 
sort  of  convulsive  seizure,  one  only  seemed  to  have  been  affected 
by  any  terror,  and  in  him  the  effect  was  slight. 

"Motor  disturbances  were  not  uncommon.  Seven  patients 
had  muscular  weakness,  which  sometimes  amounted  to  actual 
paralysis,  although  chiefly  when  there  was  neuritis.  Several  had 
tremor,  two  had  Romberg's  symptom,  and  one  inco-ordination. 
Several  had  muscular  wasting,  and  four  diminished  electrical 
excitability,  chiefly  from  neuritis.  The  knee-jerks  were  increased 
in  three  cases,  diminished  in  three,  and  absent  in  one. 

"Sensory  disturbances  were  less  common.  In  only  four 
cases  was  there  poor  vision,  due  generally  to  definite  causes  in- 
dependent of  the  injury.  In  three  cases  the  other  special  senses 
were  impaired,  generally  on  one  side.  Three  patients  had  dip- 
lopia and  one  nystagmus.  One  had  monocular  diplopia,  sluggish 
pupils,  and  xanthopsia ;  the  last  symptom  was  noted  in  one  of 
Oppenheim's  cases.  Contracture  of  the  field  of  vision  was 
found  but  once,  but  in  a  few  instances  the  fields  were  not  ex- 
amined. Anaesthesia  in  varying  degrees  was  noted  in  seven 
cases,  due  in  two,  at  least,  to  neuritis.  In  four  of  these  seven 
cases,  and  in  two  others,  there  was  parsesthesia.  In  no  case, 
unless  possibly  one,  was  the  anaesthesia  strictly  unilateral 
hemiansesthesia. 

"  Digestive  disturbances  were  occasionally  seen,  and  in  five 
cases    there  were  vesical    symptoms — signs  of  paresis  of  the 


62  SPINAL   CONCUSSION. 

bladder.  Two  men  reported  impotence.  Pain  in  the  back  was 
found  in  seven  cases,  and  several  others  had  pain  in  the  side, 
limbs,  or  abdomen.  The  pain  in  the  back  was  usually  associated 
with  tenderness  over  the  spinal  muscles  and  was  increased  on 
motion.  In  a  few  instances  it  was  associated  with  tenderness 
over  the  spinous  processes. 

"What  is  the  cause  of  such  an  array  of  symptoms'?  Is 
there  only  hysteria, — nothing  but  hysteria]  Is  there  merely  a 
strain  of  the  muscles  of  the  back,  with  neurasthenia  added  to 
it  1  Is  there  merely  a  functional  derangement,  or  is  there  some 
structural  change  in  the  nervous  system  1  Of  course,  it  is  not 
possible  to  find  any  one  diagnosis  to  fit  so  many  different  cases, 
but  these  cases  and  their  attendant  symptoms  may  furnish  us 
with  some  data  to  aid  in  considering  the  whole  subject  of  so- 
called  concussion  of  the  spine. 

"  Before  discussing  the  question  further,  it  is  essential  to  give 
some  sort  of  a  definition  of  what  is  meant  by  the  two  vague 
terms,  hysteria  and  neurasthenia." 

He  inveighs  against  these  terms  as  "  convenient '  dumps  '  for 
cases  where  we  can  make  no  diagnosis,"  reviews  Charcot  un- 
favorably, indorses  Oppenheim's  conclusions,  and  notes  that 
Westphal  *  also  "  asserts  that  these  cases  cannot  be  brought 
under  the  rubric  of  hysteria, 

"  After  severe  concussions,  or  the  psychical  trauma  of  in- 
jury, the  victim  is  thrown  into  a  pronounced  neurasthenic  state, 
which  may  last  for  years.  His  nervous  system  is  utterly  shat- 
tered, or,  to  use  the  phrase  of  the  day,  he  is  '  all  broken  up,'  He 
is  nervous,  irritable,  emotional,  perhaps  hysterical;  he  is  over- 
come by  trifles  ;  ho  is  exliaustcd  by  the  slightest  effort.  He  may 
present  no  objective  symptoms,  but  he  remains  an  utter  wreck. 
There  is  a  general  weakening  and  a  decline  from  the  normal 
standard  in  the  functions  of  the  central  nervous  system,  especi- 
ally in  the  domain  of  tliouglit,  the  will,  and  the  emotions.  Tlie 
symptoms   may   be    milder.     Here    the   patient  finds  himself 

»  Aichiv  f.  p.  und  N.,  xvii,  p.  282,  188G. 
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changed.  Instead  of  being  capable  of  continued  exertion  or 
strain,  he  is  easily  upset ;  trifles  annoy  him ;  he  is  irritable  and 
quick-tempered  ;  he  has  lost  the  power  of  rebounding  after  press- 
ure, of  maintaining  the  calm,  good-tempered  spirit  which  perhaps 
he  had  before ;  his  sleep  is  not  so  sound ;  he  starts  when  a  door 
slams ;  his  children  annoy  him  ;  he  is  fretful  and  fault-finding. 
It  may  be  that  such  a  man  is  able  to  work  as  well  as  before,  and 
to  earn  as  much  money,  but  if  he  be  in  some  responsible  position 
perhaps  his  judgment  is  less  sure,  or  his  bearing  toward  his  asso- 
ciates less  agreeable.  He  is  no  longer  a  '  good  fellow,'  but  nerv- 
ous and  disagreeable. 

"  The  psychical  conditions  noted :  Depression,  anxiety,  loss 
of  memory,  mental  impairment,  the  tremor,  the  exaggerated  re- 
flexes, and  the  swaying  with  closed  eyes  ;  the  pronounced  parses- 
thesise,  the  vertigo  and  headache  (persistent  headache  being 
confessedly  not  a  symptom  of  hysteria  [Charcot])  ;  nystagmus, 
vesical  paresis, — all  these  point  to  something  besides  hysteria  or 
the  hysterical  state.  Moreover,  incontinence  of  urine,  nystag- 
mus, and  exaggerated  reflexes  are  symptoms  which  we  should 
expect  to  find  in  organic  rather  than  in  functional  disease. 

"  It  seems  to  me  that  the  theory  of  an  organic  lesion,  pos- 
sibly the  lesions  suggested  by  Westphal,  is  the  one  which  is  the 
most  satisfactory  in  many  of  these  cases." 

He  appeals  for  support  to  Bramwell's  similar  views  and  to 
the  general  lesions  found  in  the  bodies  of  some  of  those  killed  by 
the  great  railway  accident  at  Charenton  in  1881. 

Knapp's  conclusions  are  as  follow  : — 

1.  Concussion  of  the  spine,  in  the  strict  sense  of  the  term, 
although  probable,  is  still  a  matter  of  doubt. 

2.  Muscular  strain,  spinal  irritation,  and  peripheral  neu- 
ritis are  not  uncommon  complications. 

3.  Injury  may  give  rise  not  only  to  gross  mechanical  lesions 
of  the  central  nervous  system,  with  symptoms  coming  on  soon 
after  the  accident,  but  also  to  typical  chronic  degenerative  proc- 
esses of  insidious  onset. 
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4.  Injury  may  also  give  rise  to  various  functional  affections 
of  the  nervous  system,  including  psychoses,  hysteria,  and  neuras- 
thenia. 

5.  Hemiansesthesia  is  not  pathognomonic  of  hysteria,  but 
is  found  in  other  conditions. 

6.  Psychical  disturbances — anxiety,  hypochondriasis,  de- 
pression, emotional  disturbance,  and  lack  of  power  of  applica- 
tion— may  exist  alone  or  in  conjunction  with  other  affections. 

7.  The  neurasthenic  state  is  often  produced  by  injury,  but 
true  hysteria  is  rare. 

8.  Both  the  hysterical  and  the  neurasthenic  states  may  be 
superimposed  upon  organic  disease,  obscuring  the  diagnosis. 

9.  There  is  a  fairly  typical  symptom-complex,  with  psy- 
chical disturbances,  parsesthesia,  ansesthesia,  slow  and  feeble 
movements,  exaggerated  reflexes,  etc.,  which  is  not  uncommon, 
and  is  probably  due  to  organic  disease. 

10.  The  prognosis  of  these  conditions  is  graA^e.  Improve- 
ment is  not  uncommon,  but  complete  recovery  is  rare. 

Bremer*  states  that "  modern  investigators,  though  not  able 
to  establish  the  pathogenesis  of  the  ailment,  have  succeeded  in 
doing  away  with  a  considerable  mass  of  superstitious  rubbish 
that  used  to  cling  to  the  subject,  and,  by  the  comparative  study 
of  related  disorders,  have  been  enabled  to  throw  considerable 
light  on  the  nature  of  certain  heretofore  inexplainable  and  para- 
doxical symptoms." 

He  details  the  case  of  a  negro  whom  he  suspected  of  sham- 
ming, particularly  as  the  sensory  and  motor  failures  were  upon  the 
same  side  of  the  body  as  the  injury  to  the  head.  Four  years 
later  the  patient  was  found  to  be  wasted  with  bladder  and  head 
trouble,  "  a  complete  wreck,  the  Acry  reverse  of  his  former  self," 
and  living  on  tlie  charity  of  his  friends.  Bremer  says :  "  Tliis 
case  taught  me  how  imprudent  it  is  to  proceed  in  the  cxamina- 

♦  A  Contribution  to  the  Study  of  the  Traumatic  Neuroses  (Railway  Spine).    Alienist  and 
Neurologist,  July,  18ii9. 
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tion  and  the  judging  of  nervous  affections  in  too  dogmatic  a 
manner." 

Referring  to  Oppenheim's  notice  of  the  frequency  of  equi- 
lateral paresis  in  concussion  cases,  Bremer  next  records  the  case 
of  a  farmer  who  was  thrown  from  his  wagon  and  struck  the  left 
side  of  his  head,  back  of  the  ear,  against  a  stump,  with  left-sided 
paresis  and  an&esthesia  following.  Dr.  Prewitt  is  mentioned  in 
the  same  article,  in  another  case  of  "  traumatic  neurosis "  in  a 
young  man  whom  he,  too,  suspected  of  malingering,  on  account 
of  an  alleged  equilateral  paresis  in  an  injury  of  the  head. 

Bremer  well  says :  "  There  can,  of  course,  be  no  doubt  that 
a  large  portion  of  this  money  (twenty-five  million  dollars  esti- 
mated as  annually  paid  to  injured  railroad  employes  in  the 
United  States  and  England)  goes  to  parties  who  are  in  no  wise 
entitled  to  damages,  who  owe  them,  not  to  the  gravity  of  their 
complaints,  but  to  the  deeply-rooted  prejudice  of  the  average 
juryman  against  corporations,  especially  railroads. 

"  But  exceptionally  the  reverse  is  the  case.  Owing  to  the 
ignorance  of  some  lawyers  who  have  not  familiarized  themselves 
with  the  peculiarities  of  the  nervous  disorders  produced  by  trau- 
matism, coupled  with  fright,  the  honest  sufferer  is  sometimes 
wronged,  because  his  counsel  does  not  understand  enough  to  lay 
before  the  testifying  physician  or  medical  expert  appropriate 
questions  to  elucidate  the  nature  of  the  nerve  trouble  for  which 
the  plaintiff  asks  damages.  It  is  especially  the  unsophisticated 
plaintiff  who  will  appear  to  his  disadvantage  in  the  witness-chair 
if  the  hysterical  and  emotional  side  of  the  case  be  not  fully  ex- 
plained to  the  jury.  Such  a  man  is  apt  to  appear  as  an  impostor, 
especially  when  counsel  for  defendant  knows  how  to  take  advan- 
tage of  the  mental  weakness  of  the  plaintiff.  The  line  of  argu- 
ment of  the  opposing  counsel  generally  is  as  follows:  (1)  To 
prove  that  plaintiff  did  not  receive  the  injuries  for  which  he  sues 
at  the  time  and  under  the  conditions  stated;  (2)  if  he  did,  it  was 
his  own  fault,  owing  to  the  lack  of  ordinary  care ;  (3)  that  the 
symptoms   of  which   he   complains  are  the  result  of  a  vivid 
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imagination,  or,  to  say  the  least,  that  they  are  erroneously  exag- 
gerated for  the  purpose  of  working  upon  the  feelings  of  the 
intelligent  jury."  A  case  in  point  is  given  where,  in  spite  of 
grave  disease,  mainly  subjective,  "  the  patient  looked  stout  and 
had  a  florid  complexion.  At  the  time  he  sued  his  employers  for 
damages,  about  two  years  after  the  accident,  he  had  very  much 
improved.  The  plaintiff  was  treated  by  counsel  for  defendants 
as  an  impostor  and  lazy  '  good-for-nothing,'  and,  as  he  made  a 
bad  impression  on  the  jury  by  his  overemotional,  unmanly,  and 
hysterical  behavior,  but  principally  by  the  fact  that  his  looks 
seemed  to  belie  the  gravity  of  his  symptoms,  a  verdict  w^as  ren- 
dered in  favor  of  defendants.  His  lawyers  had  not  the  slightest 
idea  of  the  nature  of  the  disease  of  their  client.  The  man  will 
never  recover ;  his  working  power  will  be  damaged  for  the  rest 
of  his  life." 

As  an  offset  to  the  foregoing,  he  gives  the  instance  of  an 
iron- worker,  of  about  forty  years  of  age,  wlio  "  had  received  an 
injury  very  similar  to  that  of  the  above  patient,  except  that  there 
was  no  epileptogenic  zone,  and  that  his  trouble  consisted  prin- 
cipally in  a  paretic  condition  of  the  left  leg.  The  wailing  of  his 
wife,  the  commiseration  of  the  neighbors  and  friends,  and  prob- 
ably the  examinations  of  the  doctors  and  lawyers,  had  all  helped 
to  develop  a  rather  serious  case  of  railway  spine.  The  man's 
claim  was  settled  about  fourteen  months  after  the  accident,  but 
there  was  no  improvement.  He  continued  to  remain  in  bed  and 
to  harass  his  family  with  his  everlasting  complaints.  This  proved 
too  much  for  the  wife.  She  ran  off  with  another  man,  taking 
all  the  money  with  her.  On  the  following  morning  the  patient 
got  up,  dressed,  went  out,  inquired  for  and  obtained  work,  and 
succeeded  in  making  a  living  for  himself  and  three  children. 
Several  years  ago  he  moved  out  West  and  went  to  farming." 

This  was  hardly  a  genuine  case  of  "  railway  spine,"  but, 
admitting  that  it  was  a  veritable  concussion  case,  recovery  might 
have  taken  place  gradually,  and  the  bedridden  habit  have  been 
broken  up  by  the  mental  impression,  as  in  "  Christian  science 
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cures."  There  is  too  much  uncertainty  about  the  matter,  as  the 
case  is  reported,  to  enable  a  decision  between  real  and  feigned 
disease. 

Seguin,*  under  the  heading  "  Traumatic  Neuroses,"  deals 
with  the  recent  literature  of  "  all  the  functional  or  quasi-func- 
tional morbid  states  of  the  nervous  system  which  result  from 
injury,"  variously  designated  cerebro- spinal  concussion,  spinal 
concussion,  railway  spine,  railway  brain,  etc.  He  admits  that  the 
"  psychic,  sensory,  special  sensory,  motor,  and  so-called  trophic 
functions  may  be  altered,  and  give  rise  to  symptoms  variously 
grouped,"  after  concussion  accidents.  Oppenheim's  classifica- 
tion is  preferred,  and  the  hypochondriacal  condition,  auto-sugges- 
tion, and  other  features  urged  by  Page  and  Charcot  are  dwelt 
upon. 

"Nothing  is  easier,"  he  says,  "for  an  ordinary  human  be- 
ing than  to  resist  the  slight  pain  inflicted  in  ordinary  tests  for 
anaesthesia.  In  none  of  Oppenheim's,  Wolff's,  and  Knapp's 
cases  was  the  crucial  test  of  faradic  excitation  by  a  wire  point 
tried.  Pricking  and  pinching  are  useless  tests,  and  even  the 
intense  secondary  faradic  current  delivered  by  a  single  wire  may 
be  withstood  by  a  normal  human  being.    This  I  have  witnessed." 

This  recalls  Bramwell's  reminder  that  electrical  tests  are 
especially  fallacious  in  the  hands  of  inexperienced  persons.  In 
cases  where  (hov»^ever  rare)  the  physician  is  not  incompetent 
and  the  patient  is  not  an  expert,  where  the  plaintiff  does  not 
know  everything  and  the  doctor  nothing,  a  fair  opinion  might 
be  reached  as  to  whether  the  will-power  was  sufficient  to  with- 
stand anything  short  of  a  thunderbolt. 

"  As  regards  motor  symptoms,  it  is  noticeable  that  in  these 
cases,  excepting  where  a  local  definite  injury  to  a  member  was 
produced,  true  paralysis,  and  especially  the  reaction  of  degenera- 
tion, were  absent.  The  walk,  when  affected,  differs  from  that 
of  any  known  symptom-group  indicating  central  nervous  disease. 

*  Annual  of  the  Universal  Medical  Sciences,  1889,  vol.  iil.    Philadelphia :  F.  A.  Davis. 
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Reflexes,  more  especially  the  patellar  reflex,  are,  as  a  rule,  in- 
creased. The  latter  condition  has  extreme  examples  afl'orded 
by  sexual  neurasthenia,"  says  Seguin, — a  remark  paralleled  by 
Page's  *  quotation  from  Hutcliinson  that  "  no  condition  of  defect- 
ive tone  is  more  certainly  revealed  by  large  pupils  than  that 
which  results  from  sexual  irregularities  in  early  life." 

It  is  probable  that  there  are  a  few  complaints  not  dependent 
upon  sexual  disease  or  sins,  even  though  the  sufferer  may  have 
been  in  a  railway  accident.  The  fact  that  syphilis,  etc.,  may 
produce  a  great  range  of  troubles  similar  to,  and  in  some  cases 
identical  with,  those  caused  by  bodily  injury  is  not  usually  lost 
sight  of  by  damage  contestants.  "  The  action  of  the  bladder  is 
often  reported  as  abnormal,  but  in  most  cases  this  is  impossible 
of  verification.  We  must  take  the  patient's  word  for  the  incon- 
tinence or  irregular  micturition,  which  he  can  most  easily  pro- 
duce." This  is  true  of  pretended  sphincter  loss  of  control,  but 
in  alleged  detrusor  failure  the  test  for  ammoniacal  urine  should 
be  made.  Even  this,  however,  merely  indicates  that  the  urine, 
when  retained,  is  ammoniacal. 

Impotence  he  regards  as  an  unreliable  symptom.  "  We  are 
utterly  unable  to  control  the  patient's  assertion  on  this  point, 
which  usually  appeals  very  strongly  to  the  sympathies  of  a  mas- 
culine jury.  Cases  are  recorded  where  fecundation  was  success- 
fully accomplished  by  a  '  victim  '  shortly  after  a  flivorable  verdict." 
Pending  the  trial  of  a  case,  a  "  victim  "  seemed  to  be  honestly 
puzzled  over  approaching  paternity.  Then,  again,  fecundation 
is  possible  without  erectile  ability. 

vSeguin  points  out  a  very  important  resemblance  of  the 
symptom-group  of  Knapp  to  that  of  many  non-traumatic  cases 
which  annoy  the  physician  so  much  by  their  vagueness,  their 
subjectivity,  and  by  their  incurability. 

"We  acknowledge  that  we  do  not  fully  understand  the 
pathology  of  these  cases,  which  we  classify  as  hypochondriacal, 
hysterical,  or  even  delusional,  and  which  we  sometimes   see 

»  Op.  cit.,  p.  181. 
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twenty  years  after  the  beginning  of  symptoms  sometimes  much 
worse,  but  usually  not  so  in  reality." 

The  pre-existence  of  symptoms  before  an  accident,  he  thinks, 
should  be  looked  into,  and  Page's  claim  that  bromide  of  potas- 
sium may  cause  conditions  allied  to  those  alleged  as  occurring  in 
concussion  Seguin  commends.  There  are  few  cases  brought  into 
court  wherein  this  is  not  at  least  insinuated  as  responsible. 
Seguin  is  right,  however,  in  stating  that  the  bromides  are  fright- 
fully abused  in  medical  practice. 

That  hypnotism  and  the  mere  witnessing  of  a  railway  acci- 
dent may  cause  full  concussion  symptoms  can  be  left  to  the  judg- 
ment of  any  one. 

"  The  escape  of  persons  who  are  asleep,  at  the  time  of  a 
railway  accident,  from  the  symptoms  of  traumatic  neuroses,  is 
admitted  by  all  writers,  and  should  exert  a  powerful  influence  on 
our  judgment  of  the  pathology  of  the  affection." 

Seguin  is  in  error  in  supposing  that  "  all  writers  "  have  any- 
thing like  unanimity  on  this  point.  Few  writers  mention  the 
matter  at  all,  and  I  know  of  two  cases,  reported  in  Chapter  VI 
of  this  book,  where  sleeping  at  the  instant  of  the  accident  did 
not  confer  immunity. 

Henry  Hollingsworth  Smith,*  at  the  American  Medical 
Association  meeting,  Newport,  R.  I.,  June  25,  1889,  in  a  paper 
entitled  "  Concussion  of  the  Spine  in  its  Medico-Legal  Aspects," 
stated  that  the  legal  liability  of  capitalists  and  corporations  for 
pecuniary  damages  through  negligence  was  established  by  the 
English  Parliament,  in  1846,  through  "  Lord  Campbell's  Lia- 
bihty  Act." 

"  In  Michigan  the  limit  of  the  claim  is  fixed  at  five  thou- 
sand dollars;  in  New  York  it  is  ten  thousand  dollars;  in  Mis- 
sissippi it  is  such  compensation  as  shall  be  deemed  fair  and  just 
in  reference  to  the  injury  sustained  by  the  plaintiff;  in  Tennessee 
it  includes  mental  and  physical  suffering,  loss  of  time,  necessary 

*  Journal  of  the  American  Medical  Association,  August  10,  IbSi), 
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expenses  of  the  deceased,  and  damages  to  the  heneficiary ;  but 
in  Pennsylvania,  since  the  adoption  of  the  new  Constitution, 
there  is  no  Hmit. 

"  So  generally  is  this  liability  for  injury  caused  by  negli- 
gence admitted  that  most  corporations  or  employers  do  not  hesi- 
tate at  a  prompt  settlement  of  a  just  and  reasonable  claim,  being 
influenced  thereto  not  only  by  a  proper  regard  for  the  suffering 
induced,  but  also  as  an  acknowledgment  of  '  the  majesty  of 
the  law,'  it  being  now  a  well-settled  principle  that  'they  are 
liable  for  past  and  future  physical  and  mental  suiFering,  together 
with  the  loss  of  earning  power,  where  the  consequences  are  such 
as,  in  the  ordinary  course  of  nature,  may  be  reasonably  expected 
to  ensue,'* 

"A  recent  example  of  the  disposition  of  a  corporation  to 
promptly  relieve  suffering,  and  settle  a  just  pecuniary  demand 
for  injuries  received  in  transit,  is  shown  by  the  action  of  the 
Lehigh  Valley  Railroad,  of  Pennsylvania,  where,  after  an  acci- 
dent to  an  excursion  train  at  Mud  Run,  in  October  30,  1888, 
in  which  sixty-three  persons  were  killed  and  over  eighty 
wounded,  the  company  made  a  prompt  and  amicable  settlement 
with  most  of  the  claimants,  at  a  cost  of  over  $150,000,  though 
the  coroner's  jury,  after  a  rigorous  examination  of  the  case, 
failed  to  report  any  want  of  care  or  proper  vigilance  on  the  part 
of  those  in  charge  of  the  train." 

He  quotes  the  opinion  of  Judge  Willard  Bartlett,  of  the 
New  York  Supreme  Court,f  on  "the  relation  of  scientific  experts 
to  the  administration  of  the  law."  "In  an  action  for  damage," 
says  the  judge,  "arising  from  accidents  on  railroads,  the  re- 
spective parties  are  often  assisted  by  surgeons  who  testify  to  the 
nature,  extent,  and  consequences  of  the  plaintiff's  injury,  and 
also  often  advise  counsel  as  to  the  conduct  of  the  surgical  part 
of  the  case.  A  wise  doctor  should,  however,  take  care  not  to 
act  in  both  capacities.     If  he  testify,  he  should  not  act  as  assist- 

»  Patterson,  Railway  Acnident  Ijaw.     Philailelphia,  1886. 

+  ProoecdiiiKs  Sixty-ttrat  MfctiiiK  of  tlio  Now  York  Society  of  Medical  Juiisiuiulenco 
and  State  Medicine.    New  York,  March  11,  188'J. 
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ant  counsel,  and  if  he  act  as  assistant  counsel  he  should  keep 
off  the  witness-stand,  because  he  will  naturally  become  preju- 
diced in  favor  of  the  party  in  whose  service  he  is  acting,  and 
the  jury  will  regard  such  a  witness  as  prejudiced,  and  his  testi- 
mony as  that  of  a  partisan,  thus  materially  detracting  from  the 
force  and  effect  of  his  evidence.  The  attitude  of  the  physician 
called  as  an  expert  should  be  as  nearly  as  possible  one  of  entire 
impartiality  as  between  the  litigants."  Judge  Bartlett  also  says: 
"I  have  every  reason  to  believe  that  cases  are  not  unknown  in 
which  the  plaintiff's  counsel  have  said  to  a  physician,  '  I  think 
my  client's  injuries  are  serious;  go  and  see  him  for  me;  if 
you  find  that  he  is  not  seriously  hurt  I  shall  not  expect  you  to 
charge  me  anything  for  making  the  examination,  but  if  you 
conclude  that  his  injuries  are  incurable  I  will  call  you  as  a 
witness  and  pay  you  handsomely.'  As  this  is  manifestly  incor- 
rect, no  such  proposition  would  be  accepted  by  a  really  honor- 
able professional  man  of  high  character." 

These  important  matters  will  be  taken  up  in  this  book  in 
the  part  assigned  to  medico-legal  considerations. 

Dr.  Smith  mentions  a  case  of  Hodges,*  wherein  the  plain- 
tiff celebrated  his  $10,000-verdict  victory  "  by  becoming  up- 
roariously drunk,  and  it  required  the  united  strength  of  three 
policemen  to  take  him  to  the  station-house."  In  the  implied 
malingering  of  this  case  it  is  to  be  remembered  that  in  the  trau- 
matic neuroses,  particularly  where  the  brain  or  cord  is  injured, 
there  is  an  undue  susceptibility  to  alcoholic  influence ;  very  little 
suffices  to  cause  frenzy.  But  in  the  other  case  cited  by  Hodges, 
"in  which  there  was  a  claim  of  impotency  resulting  from  the 
injury,  and  the  jury  expressed  their  sympathy  by  a  verdict  of 
$18,000,  yet  not  long  afterward  the  man  was  convicted  of 
bastardy,"  if  impotency  claim  alone  was  the  cause  of  the  verdict, 
apparent  injustice  was  done  the  defendant,  though  impotence  is 
used  in  too  wide  a  sense  to  include  erectile  loss,  sexual  impair- 
ment, indisposition ;  and,  so  far  as  procreation  is  concerned,  the 

*  Boston  Medical  and  Surgical  Journal,  April,  1881,  p.  363. 
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only  true  impotency  consists  in  spermatic  defects,  which  latter 
may  not  exist  and  the  other  difficulties  may  be  present. 

Certainly  the  culprits  guilty  of  substituting  a  badly  injured 
person  for  the  real  plaintiff  should  have  penitentiary  punish- 
ment. The  doctor  quotes  Judge  Wilson,  of  the  Philadelphia 
Court  of  Common  Pleas,  as  recalling  an  instance  of  this  kind 
where  large  damages  were  obtained. 

A  case  of  probable  malingering  follows  which  would  be 
worth  reporting  if  the  subsequent  history  had  been  reported,  or 
at  least  enough  of  it  to  warrant  more  than  the  query.  "Was 
this  a  case  of  successful  malingering,  or  was  it  paralysis  from 
hysteria  1" 

Dr.  Smith  unadvisedly  remarks  (page  185)  that  "if  the 
disturbance  is  functional  it  can  be  cured,  and  there  may  be  no 
permanent  disability,"  forgetting  that  "functional"  ailments  are 
as  infrequently  curable  as  are  the  organic;  but  he  very  properly 
alludes  to  the  necessity  of  eliminating  "all  symptoms  not 
evidently  free  from  the  disorders  of  the  spinal  cord  due  to  pre- 
existing diseased  conditions,  or  shaw  to  what  extent  the  accident 
was  connected  with  them." 

In  view  of  Charcot's  discomfiture  the  citations  from  him 
on  hysteria  are  unhappy.  Dr  Smith  has  often  seen  such  cases 
as  Reynolds  describes,  "in  which  a  patient  has  no  intention  to 
deceive,  but  really  believes  that  he  is  the  victim  of  serious 
organic  disease.  He  is  usually  of  a  highly  nervous  tempera- 
ment and  often  very  active,  mentally.  His  fixed  belief  induces 
functional  disturbances,  as  twitching,  muscular  pain,  excitable 
action  of  the  heart,  palpitation,  exhaustion  after  slight  exercise, 
and  he  becomes  impressed  with  the  idea  that  lie  is  unable  to  do 
anything;  that  he  is  paralyzed,  and  that  he  cannot  sleep,  awak- 
ing unrefreshed."  These  hypochondriacal  conditions  evidence 
the  unhealthy  effect  of  the  mind  upon  the  body  in  some  cases, 
and  this  infiuonco  finds  its  ultra  expression  in  the  alleged  ability 
of  the  Sandwich  Islander  to  lie  down  and  die  by  mere  will 
effort.     Mental  impressions  should  be  properly  weighed  but  not 
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regarded  as  productive  of  all  symptoms  in  all  cases,  unless  we 
except  the  Sandwich  Islander. 

That  injury  to  the  spinal  cord  should  ahoays  be  indicated 
by  atrophy  of  the  muscle  should  not  be  inferred,  as  Dr.  Smith 
thinks,  from  anything  Gowers  has  written,  and  hence  the  con- 
clusion is  wrong,  that  "  when  no  change  is  noted  in  the  nutrition 
of  the  muscles  doubt  may  well  exist  in  the  mind  of  the  expert 
as  to  there  having  been  any  concussion  of  the  spinal  cord." 
(See  Bramwell,  on  trophic  centres,  in  his  "  Diseases  of  the  Spinal 
Cord,")  Dr.  Smith  also  runs  counter  to  most  authors  in  limiting 
the  advent  of  symptoms  to  hours  or  days,  and  "not  weeks  subse- 
quently, when  his  mind,  by  dwelling  on  the  accident  and  being 
posted  as  to  the  symptoms  of  successful  awards  made  in  other 
claims,  has  induced  that  emotional,  hysterical  or  decidedly  fraud- 
ulent condition  of  the  body  and  mind  which  constitutes  ma- 
lingering." 

H.  Judd*  at  the  same  meeting  stated  that  in  twenty  years 
he  had  found  but  two  cases  of  alleged  concussion  of  the  spinal 
cord  aside  from  litigation  cases. 

"It  is  demanded  by  the  honest  business  interests  of  the 
country,  by  cities,  by  transportation,  mining,  and  manufacturing 
companies,  and  by  all  employers  of  laborers,  that  the  subject  of 
spinal  concussion  receive  the  most  thorough  attention  at  our 
hands.  If  we  do  not  expose  the  cheats  and  frauds,  and  protect  the 
deserving  claimant,  who  can  do  so  %  That  cities  and  corporations 
are  robbed  of  vast  sums  of  money  yearly  by  malingerers,  aided 
by  unscrupulous  legal  talent,  and  by  ignorant  or  dishonest 
surgeons  we  all  know  to  be  true.  This  subject  has  reached  this 
disagreeable  status .  a  person  can  claim  to  be  injured  in  a  col- 
lision of  trains,  or  by  other  accident;  no  objective  symptoms  or 
signs  can  be  discovered,  nor  upon  close  examination  found. 
Nevertheless,  such  person  never  fails  to  find  abundant  medical 
testimony  and  the  assistance  of  friends,  which,  with  the  required 

*  Journal  of  the  American  Medical  Association,  loc,  cit. 
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legal  talent,  will  be  sufficient  to  successfully  prosecute  a  suit. 
Especially  is  this  true  when  the  defendant  is  a  corporation. 
Such  cases  can  be  and  are  based  upon,  and  carried  to  the  end 
upon,  only  a  few  vague  subjective  symptoms,  every  one  of  which 
depends  alone  upon  the  word  of  the  claimant  who  seeks 
damages." 

Dr.  Judd  furnishes  seven  instances  of  malingering  in  which 
railways  were  victimized,  and  further  says : — 

"  1  must  certainly  question  if  there  be  such  a  disorder  or 
injury  as  concussion  of  the  spinal  cord,  as  some  of  the  books 
tell  us  or  describe  it;"  and  he  refers  to  "notorious  cases  of  pure 
fraud  and  malingering  in  which  honest  but  credulous  physicians 
were  misled,  deceived,  and  their  reputations  injured. 

"  To  learn  the  truth  these  cases  must  be  followed  and  ob- 
served, not  only  before  judgments  are  paid,  but  for  months 
afterward." 

Dr.  W.  H.  Pancoast  observed,  after  the  reading  of  these 
papers,  that  he  firmly  believed  that  cases  of  concussion  of  the 
spine  occurred,  and  were  followed  by  serious  consequences,  for 
he  had  seen  such.  "I  have  seen  cases  where  a  violent  concus- 
sion in  a  railway  accident  has  so  affected  the  contents  of  i\ie 
spinal  canal  as  to  cause  effusion,  or  such  alteration  of  tlie  mem- 
branes of  the  cord,  or  of  the  cord  itself,  as  to  be  followed  by 
paralysis  more  or  less  complete.  Many  members  of  this  Section 
of  Surgery  and  Anatomy  must,  in  the  course  of  their  lives,  from 
mis-steps  or  other  accidents,  have  recognized  the  force  and  pain- 
ful effects  of  concussion.  I  have  within  the  past  few  weeks  been 
engaged  in  a  medico-legal  case,  where  a  delicate  lady,  the  wife 
of  a  physician  engaged  in  a  large  and  active  practice,  was 
thrown  from  a  carriage  in  which  they  were  both  driving.  A 
careless  coachman  driving  a  heavier  carriage  ran  into  them,  and 
the  collision  thn^w  her  to  the  ground,  and  ngainst  a  wheel,  with 
such  violence  that  she  became  insensible.  She  has  remained  an 
invalid  ever  since,  with  marked  symptoms  of  paralysis  on  one 


RECENT    DISCUSSIONS   OF    SPINAL   CONCUSSION.  75 

side.  In  neither  of  these  cases  was  there  hysteria  or  malin- 
gering. 

"  There  are  maUngerers,  and  we  must  be  on  our  guard 
against  them,  and  I  have  such  faith  in  the  honor  of  the  mem- 
bers of  our  regular  profession,  as  a  class,  that  I  do  not  believe 
they  would  be  parties  to  such  a  deception.  I  have  been  called 
as  an  expert  in  several  such  cases,  and  have  sometimes  settled 
the  medico-legal  questions  in  my  office  to  the  satisfaction  of 
both  sides.  I  feel  assured  that  this  learned  body  recognizes  the 
existence  of  such  an  injury  as  spinal  concussion,  and  also  that, 
while  the  great  railroads  that  do  so  much  for  the  benefit  of  the 
country  shoidd  be  protected  from  suits  inspired  by  fraud  and 
ignorance,  the  great  public  should  also  have  protection.  I 
think  that  if  corporations  would  give  fair  compensation  for  in- 
juries received  at  their  hands,  through  accident  or  the  careless- 
ness of  their  employes,  and  not  insist  that  such  injury  should 
be  proved  to  be  permanent,  a  cause  exciting  to  fraud  or  malin- 
gering will  be  removed. 

"  I  give  credit  to  the  corporation  surgeons  of  desiring  to  be 
honest,  and  giving  a  truthful,  scientific  diagnosis  from  their 
stand-point ;  then,  why  should  we  not  also  recognize  the  state- 
ments of  the  surgeon  of  the  injured,  as  being  inspired  by  the 
same  motive,  even  if  some  may  occasionally  be  deceived  by  an 
ingenious  and  artful  malingerer. 

"  From  my  experience,  I  think  that  very  many  railway  in- 
juries can  be  satisfactorily  adjudicated,  and  the  sufferers  prop- 
erly compensated,  by  the  judicious  surgeon  acting  as  mediator 
between  the  opposing  lawyers,  to  the  honorable  satisfaction  of 
both  parties." 


CHAPTER  V. 

OPPENHEIM    ON    TRAUMATIC    NEUROSES. 

Some  of  the  most  important  contributions,  in  twenty  years, 
to  the  subject  under  examination,  have  been  made  by  H.  Oppen- 
heim,  of  the  Berhn  University.*  His  numerous  monographs 
he  has  recently  revised  and  condensed  in  book  form.  He  was  a 
pupil  of  Westphal,  to  whom  he  gratefully  inscribes  his  work. 
He  owes  its  instigation  to  Westphal,  who  favored  the  view  that 
the  so-called  functional  symptoms  were  due  to  small  myelitic  or 
encephalitic  points  analogous  to  multiple  sclerosis. 

Introductorily,  Oppenheim  states  that  in  Germany  more 
interest  had  been  aroused  concerning  spinal  injuries  since  the 
1871  law,  relating  to  the  liability  of  corporations,  etc.,  and  the 
publications  of  Bernhardt,  Westphal,  and  Rigler.  The  latter 
inclined  to  "  spinal  irritation  "  as  accounting  for  the  phenomena. 

Oppenheim  abandoned  his  original  idea  of  organic  causes, 
derived  from  his  teacher,  and  later  suggested,  in  lieu  of  spinal 
concussion,  the  term  Traumatic  Neuroses.  Others  had  styled  it 
Traumatic  Neurasthenia,  The  objection  to  the  neurosis  desig- 
nation is  contained  in  its  generically  including  a  great  many 
surgical  ailments,  wholly  outside  of  the  matter  of  concussion, 
such  as  direct  injury  to  the  sciatic  or  other  nerves,  head  injuries, 
neuritis  if  instituted  by  trauma,  epilepsy  induced  by  a  fall,  chorea 
similarly  caused,  and  other  nervous  derangements ;  and  even  if 
the  more  definite  restriction  to  a  traumatic  neurosis  is  used,  it 
then  is  necessary  to  explain .  that  spinal  concussion  is  the  par- 
ticular traumatic  neurosis  meant. 

Neurasthenia  also  is  applicable  to  too  many  differing  condi- 
tions.    It  is  as  great  an  omnibus  as  is  "softening  of  the  brain." 

*  Die  traumatischen  Neurosen  nach  den  in  der  Nervenklinilc  der  Cliarite  in  den  letzen 
5  Jaliren,  gesammelten  Beobachtungen  bearbeitet  und  dargestellt  von  Dr.  Med.  Herm.  Oppen- 
heim, Decent  an  der  Universitat.    Berlin,  Verlag  von  Hirscliwald,  1889. 

(77) 
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Oppenlieim  excludes  consideration  of  fractures  and  other 
direct  lesions  and  holds  to  the  belief  that  many  cases  supposed 
to  be  organic  were  really  functional  neuroses  and  that  simulation 
had  frequently  been  unjustly  suspected. 

He  notes  also,  that  concussion  can  produce  insanity,  and  he 
lays  special  stress  upon  the  cerebral  affections;  a  certain  group 
of  symptoms  being  mainly  cerebral.  Too  little  attention,  he 
claims,  has  been  paid  to  the  fright  and  excitement  as  factors  too 
potent  to  be  neglected. 

There  was  a  tendency  on  the  part  of  many  authors  to  con- 
fuse hysteria  with  simulation.  The  often-mentioned  sensation 
disturbances,  he  claims,  justify  the  term  railway  brain  rather 
than  railway  spine,  as  the  brain  and  not  the  spine  is  the  seat 
of  many  described  conditions. 

But,  he  also  notes,  it  must  be  observed  that  cerebral  ascrip- 
tions are  often  wrongly  made,  and  Charcot  has  particularly  erred 
in  dwelling  upon  hysteria  as  mixed  up  with  these.  That  author 
paid  too  much  attention  to  mixed  ansesthesiae  and  hysteroid 
spasms,  to  the  exclusion  of  other  derangements.  The  melancholic 
conditions  and  other  psychoses  are  referable  to  the  injury  and 
have  nothing  in  common  with  hysteria.  Finally  Charcot  was 
led  to  accept  this  view,  as  he  had  not  carefully  differentiated 
simple  hysteria  from  what  he  calls  traumatic  hysteria.  He,  with 
others,  dwelt  too  much  upon  the  emotional  phenomena,  to  the 
neglect  of  the  trauma.  He  experimented  with  hysterical  sub- 
jects, and  by  hypnotic  suggestion  caused  them  to  believe  that 
they  had  the  paralytic  conditions  such  as  are  found  in  concussion 
cases,  and  where  trauma  had  enfeebled  the  emotions  by  auto- 
suggestion paralytic  conditions  and  contractures  were  produced. 
Page  inchncs  to  these  ideas.  Charcot  now  admits  that  all  the 
symptoms  cannot  be  classified  under  hysteria. 

Oppenhcim  relies  upon  his  own  observations  made  in  hospital 
and  consultation  with  other  physicians,  during  the  preceding 
five  years,  rather  than  upon  the  statements  of  other  observers. 
His  object  was   to  afford  the  practicing  physician  information 
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concerning  this  very  difficult  class  of  diseases.  He  regards  the 
points  of  theoretical  discussion  as  more  important  than  the 
general  literary  opinions,  to  which  latter  he  gives  but  little 
room.  To  the  symptomatology  he  considers  the  main  interest 
attaches. 

An  outline  of  each  of  his  thirty-three  cases  is  given  in  the 
next  chapter.  From  his  analyses  of  these  cases  he  deduces 
material  for  his  remaining  chapters;  the  third  division  of  his 
book  being : — 

"  The  Causes  and  Characteristics  of  the  Injuries. — A  part 
of  the  cases  under  observation  were  due  to  railway  accidents. 
We  do  not  include  cases  of  skull  fracture  or  spinal  luxation 
which  occur  through  crushing  of  vehicles,  etc.,  productive  of 
symptoms  of  central  nervous  injury.  Functional  troubles  only 
that  are  caused  by  collision  and  derailment  are  considered  in  this 
connection. 

"  The  most  common  manner  in  which  such  injuries  are  sus- 
tained is  through  the  person  being  thrown  upward  and  back- 
ward, or  the  head  is  struck  against  the  sides  of  the  car,  or,  in 
the  case  of  engineers,  against  the  boiler;  and  occasionally  the 
victim  is  thrown  to  and  fro. 

"While  there  may  be  no  external  injuries,  worth  mention- 
ing, which  could  account  for  the  nervous  lesion,  all  authors  agree 
that  such  concussions  and  jolts  of  the  body  can  unduly  stretch 
and  tear  the  ligaments,  muscles,  and  other  structures,  or  cause 
severe  bruises. 

"  It  often  happens  that  the  patient  may  have  lost  conscious- 
ness, but  retains  his  recollection  of  the  events. 

"  Causes  of  different  kinds  may  produce  identical  pathologi- 
cal conditions  ;  as  falling  from  a  suddenly  started  locomotive  may 
set  up  troubles  similar  to  those  sustained  by  collisions  or  derail- 
ments. 

"  There  is  nothing  specific  about  railway  injuries,  as  similar 
disorders  are  frequently  induced  by  machine  accidents,  such  as 
encounters  with  rotating  wheels,  revolving  belts,  etc.,  catching 
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the  hand  or  foot  and  striking  the  head  or  back,  tossings  toward 
the  ceihng,  falls  from  ladders.  Sometimes  beams  fall  upon  the 
patient,  or  he  is  in  an  explosion,  or  slips  on  the  ground.  Any 
one  of  these  may  be  followed  by  symptoms  of  traumatic  neu- 
roses. This  shows  that  the  manner  of  the  injury  receipt  may 
vary,  and  that  the  symptoms  depend  more  upon  the  nature  of 
the  hurt  and  the  location  of  the  lesion.  It  is  noticeable  that 
when  severe  accidents  fractured  the  bones  the  symptoms  of  trau- 
matic neuroses  seldom  developed.  This  suggested  to  Erichsen 
the  idea  that  the  fracture  saved  the  cord  from  gross  injury,  the 
force  being  spent  in  breaking  the  bones. 

"  Most  of  the  cases  were  factory  hands,  presenting  symp- 
toms superficially  related  to  the  subject,  and  who  were  sent  by 
the  benefit  societies  to  the  Charite  to  secure  the  opinion  of  the 
physicians. 

"A  few  of  the  cases  were  of  the  non-damage  kind,  and  the 
development  of  their  symptoms  is  similar  to  that  of  the  others. 

"  In  the  greater  number  the  emotional  disturbance  was 
severe  enough  to  produce  the  troubles.  Patients  have  stated 
that  at  the  time  they  were  so  friglitened  that  it  was  impossible 
for  them  to  do  anything,  while  in  other  instances  fright  was 
denied,  which  may  be  true  for  some  strong  organizations,  for  in 
a  few  it  was  very  difficult  to  discern  the  emotional  extent.  That 
fright,  however,  has  a  great  influence  upon  causing  the  neurosis 
is  best  proven  by  the  mental  sliock  predominating. 

"  An  instance  is  afi'orded  of  one  who  was  locked  up  in  a 
burning  house,  and  of  a  second  whose  locomotive  was  about  to 
colbde  with  another,  and  yet  each  person  had  presence  of  mind 
enough  to  do  tlie  riglit  thing  at  the  right  moment. 

"  Sjjmptomafology.  A  General  SkefcJi  of  the  Dlsahilify 
Picture. — Immediately  after  the  injury,  or  weeks  or  months  there- 
after, variable  symptoms  develop  and  differ  in  severity,  but, 
nevertheless,  show  the  familiar  combination  of  symptoms  of 
traumatic  neuroses  in  a  general  way,  as  the  extent  of  the  injury 
and  individual  analysis  of  tlie  symptoms  will  show. 
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"  There  may  occur  a  stunned  condition  of  a  few  hours'  or 
days'  duration,  but,  as  often,  there  is  a  cUmax  of  unconscious- 
ness or  bewilderment.  Occasionally  a  hallucinatory  bewilder- 
ment appears.  In  numerous  instances  the  patients  do  not  have 
any  symptons  at  tirst,  and  can  render  assistance  to  others  at  the 
time,  but,  after  a  few  days,  or  a  longer  while,  disease  may  ap- 
pear. There  are  cases  where  both  patients  and  physicians  look 
for  weeks  for  surgical  symptoms,  and  overlook  the  nervous  dis- 
turbances which  were  present  all  the  time,  and  the  beginning 
of  which  cannot  be  fixed.  The  first  troubles  are  usually  of  a 
subjective  character.  Complaint  is  made  of  pain  at  the  point 
of  external  hurt,  and,  when  there  was  a  general  concussion  of 
the  body,  pain  was  located  in  the  lumbar  and  sacral  regions. 
Such  pains  are  aggravated  by  movements,  and  in  walking, 
standing,  or  taking  hold  of  anything  it  becomes  necessary  to 
balance  or  steady  the  motions  by  a  will  efi'ort.  Tlie  subjective 
symptoms  which  are  externally  apparent,  are  restlessness,  ex- 
citement, fright,  and  a  disposition  to  be  easily  frightened  or 
startled.  These  derangements  begin  slowly,  though  sometimes 
they  are  quickly  intensified  and  may  be  increased  to  a  mental 
alteration,  such  as  hypochondriasis  and  melancholic  depression, 
the  easily  terrorized  state,  and  an  abnormal  irritability. 

"  One  of  the  most  common  conditions  is  insomnia.  Intel- 
ligence is  not  usually  much  affected,  but  it  may  be  so.  Vertigo 
and  faintiiig  spells^  with  or  without  spasms,  are  frequent  in  the 
clinical  picture.  At  times  there  may  be  found  a  tremor  which, 
under  special  circumstances,  may  be  transformed  into  a  convul- 
sion. To  these  symptoms  may  be  added  paralysis  and  disturb- 
ances of  gait.  Sometimes  this  latter  may  be  due  to  pain,  as 
there  will  be  a  disinclination  to  walk  when  it  is  attended  with 
suffering.  Aside  from  this  there  may  be  a  paresis,  which, 
exceptionally,  may  amount  to  a  paralysis. 

"  The  kind  of  injury  and  its  location,  and  other  things,  may 
cause  motor  disturbances  in  all  four  extremities,  or  a  para- 
paresis of  the  lower  extremities,  or  of  one  extremity,  or  even 
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part  thereof;  but  it  never  affects  muscles  that  are  innervated  by 
a  single  nerve-strand.  The  paralytic  features  exhibit  peculiar 
characteristics  distinguishing  them  from  organic  brain  or  cord 
diseases  or  peripheral  injuries ;  and  the  abnormal  contraction 
of  muscles  differ  from  the  ordinary  contractures  such  as  are  pro- 
duced by  organic  lesions. 

"  Tendon-reflex  increase  is  frequent,  its  diminution  is  in- 
frequent. 

"  The  muscles  involved  in  the  paralysis  do  not  lose  their 
normal  size,  but,  notwithstanding,  there  is  electrical  and  histo- 
logical proof  of  atrophy  and  dystrophy. 

"  When  the  cerebral  motor  nerves  are  implicated  it  is  ob- 
servable that  more  than  one  is  included.  A  disturbance  of  the 
harmonic  actions  of  different  muscle  groups  results. 

"  Above  all  the  speech  defect  is  prominent.  This  is  neither 
aphasia  nor  articulation  impediment. 

"  Of  special  importance  is  the  sensibility  disturbance  (in 
connection  with  the  general  grouping  of  phenomena),  which  is 
peculiarly  characteristic  in  the  sensory-nerve  disorders  not  being 
restricted  to  single  distributions  of  nerves,  and  with  the  cutane- 
ous and  mucous  anaesthesia  there  are  anomalies  of  the  special 
senses;  frequently  the  sight  is  concentrically  diminished. 

"  Vasomotor  derangements  are  marked  by  oedema.  The 
bladder  functions  are  not  often  affected,  though  difficult  mictu- 
rition may  infrequently  be  found,  as  well  as  incontinence,  or 
retention. 

"  Sexual  impairment  frequently  occurs. 

"  The  skin  reflexes  intermit,  and  may  be  exaggerated, 
weakened,  or  entirely  absent. 

"  Abnormal  irritability  of  the  cardiac  nervous  system  is 
almost  constant  as  a  symptom,  bat  very  rarely  does  any  serious 
organic  heart  disease  occur. 

"'  Analysis  of  Si/mptoms  ;  Mental  Derangevients. — Mental 
changes  are  the  principal  symptoms,  and  afford  tlie  foundation 
upon  which  most  of  the  other  symptoms  develop  themselves, 
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only  it  is  seldom  that  insanity,  in  the  strict  sense,  could  be  made 
to  fit  the  frame  of  mental  disturbances  common  to  the  disorder. 

"Certain  it  is,  as  KrafFt-Ebing *  has  demonstrated,  that 
directly  after  an  injury  or  concussion,  and  consequent  thereupon, 
a  form  of  primary  traumatic  insanity  may  occur.  Under  the 
description  of  primary  dementia  with  great  disturbance  of  con- 
sciousness, hallucinatory  abstraction  and  severe  irritability,  which 
may  increase  to  maniacal  exaltation  and  violence,  Thomson  f 
narrates  the  case  of  a  man  who  had  been  well  up  to  the  occur- 
rence of  the  railway  collision,  and  who  after  the  concussion 
became  at  once  mentally  deranged.  He  had  a  very  severe  hal- 
lucinatory delirium,  with  nonsensical  ideas  of  being  chased.  On 
the  third  day  the  psychosis  faded  out,  leaving  no  memory  of  its 
having  occurred,  while  the  other  concussion  symptoms  remained, 
especially  the  characteristic  sensibility  disturbances. 

"  Traumatic  insanity  has  no  peculiarities  separating  it  from 
other  forms  of  mental  derangements,  for  injuries  may  cause  the 
ordinary  types  of  insanity." 

This  statement  of  Oppenheim's  I  shall,  later  on,  show 
should  have  been  modified,  for  traumatic  insanity  does  not  ac- 
curately  copy  the  other  mental  aberrations  and  has  peculiarities 
imparted  by  the  trauma. 

"In  the  greater  number  of  instances  prodromes  are  not 
observed,  and  even  the  slight  consciousness  disturbance  may  be 
absent.  Moodiness  may  be  the  initial  start  and  the  nucleus 
around  which  the  subsequently  developed  mental  changes 
cluster. 

"  Consciousness  may  then  become  clouded,  and  a  persistent 
depression  set  in,  observable  in  the  facial  expression  and  actions. 
The  patients  are  silent  or  reticent,  they  avoid  company  and 
prefer  to  be  left  alone  to  their  depression  and  to  brood  over  the 
memory  of  the  events  of  the  accident,  which  afford  a  centre 

*Ueber  die  durch  Gehirnerschutterung  hervorgerufenen  pgychischen  Krankheiten. 
Erlangen,  1868. 

tZur  Casuistik  und  Klinik  der  traumatischen  und  Reflex-Psychosen,  Cliarite 
Annalen,  Jahrg  XlII. 
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for  all  their  thoughts.  The  remembrance  of  this  is  so  acute 
that  thinking  and  feeling  is  dominated  thereby,  and  constitutes 
their  impressions  a  pathological  condition.  This  alteration  in 
their  aifective  sphere,  and  the  uniformity  of  their  idea  contents, 
provokes  a  want  of  interest  in  the  affairs  of  the  world  and  even 
in  regard  to  family  matters.  This  apathy  may  pass  to  a  com- 
plete indifference  that  is  closely  related  to  pure  melancholia. 
The  depression  is  ushered  in  by  terrified  and  apprehensive  feel- 
ings, the  sense  of  oppression  being  very  great  and  enduring,  as 
though  a  crime  had  been  committed,  and  danger  was  imminent. 
Generally  there  is  heart  oppression  and  sometimes  palpitation. 

"If  the  opportunity  presents,  at  this  time,  a  number  of 
objective  criteria  may  be  observed:  the  face  expresses  fright 
and  despair;  the  patient  may  sit  crouched  in  a  corner;  he  is 
tremulous,  though  otherwise  quiet,  or  he  runs  excitedly  around 
the  room;  the  speech  is  interspersed  with  deep-drawn  sighs,  at 
almost  regular  intervals,  and  a  principal  feature  is  that  the  pulse 
is  abnormally  increased;  his  hand  seeks  the  heart  region,  about 
which  he  complains  of  an  oppressive  feeling,  and  at  times  there 
may  be  found  dilated  or  unequal  pupils. 

"  The  frightened  state  lasts  from  five  to  ten  minutes,  but  it 
may  be  prolonged  for  an  hour  or  more.  It  develops  spontane- 
ously, though  special  causes  may  induce  it. 

"In  rare  instances  there  may  be  associated  special  causes 
for  the  fright,  as  when  crossing  large  spaces  (agoraphobia), 
or  narrow  spaces  (claustrophobia),  etc.  Erichsen  in  his  six- 
teenth case  mentions  an  example. 

"  With  the  fright  tendency,  at  times,  there  is  an  incertitude, 
a  feeling  of  doubt  and  embarrassment;  a  will  paralysis.  The 
patient  may  exclaim:  'I  don't  know  exactly  what  I  want.  I 
can't  come  to  a  conclusion  what  to  do.'  He  may  be  perpetually 
favdt-finding;  a  feeling  of  compulsion  may  be  a  peculiarity  of 
the  mental  disturbance. 

"From  true  melanchoha  the  concussion  mental  condition 
may  be  differentiated  by  two  prominent  peculiarities : — 
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"Firstly,  there  is  an  abnormal  irritability,  and,  secondly, 
thoiigli  excluded  from  the  world  and  constantly  brooding  and 
grumbling,  impressions  from  without  act  upon  such  patients 
abnormally.  A  slight  influence  might  produce  great  emotion 
externally  exhibited.  The  appearance  of  the  physician  and 
consulting  him  can  set  up  a  state  of  frightened  bewilderment, 
apparent  in  tremblings  and  pulse  increase. 

"Pleasant  influences,  felt  as  such  previous  to  the  injury,  or 
such  things  as  had  no  effect  formerly,  now  produce  shocked 
sensibilities,  often  to  the  extent  of  tears.  This  is  vexatious  to 
the  patient,  and  frequently  he  claims:  'While  I  used  to  be  in- 
different or  hardened  I  cannot  now  bear  to  hear  anything  sad.' 
If  he  see  a  hearse  or  hear  a  quarrel  he  cries  like  an  old  woman, 
and  cannot  rid  himself  of  the  sad  feelings.  The  increased 
impressionability  which  follows  external  irritation  causes  the 
patient  to  seek  loneliness  and  to  withdraw  himself  from  com- 
pany.    He  states  that  he  feels  better  when  utterly  alone. 

"  Krafft-Ebing  calls  especial  attention  to  a  notable  feature : 
In  these  traumatic  cases  there  is  a  marked  progressive  irritability 
and  a  dispiritedness  different  from  anything  in  the  idiopathic 
insanities,  or  in  any  of  the  stages  of  those  psychoses.  This 
peculiar  mental  change  is  specially  characteristic  of  concussion 
cases.  Its  intensity  alternates  in  the  various  patients ;  it  may  be 
exaggerated  to  the  suicidal  point.  The  literature  of  the  subject 
fully  confirms  this.    It  is  essentially  a  hypochondriacal  condition. 

"Another  striking  peculiarity  is  that  the  events  of  the 
injury  should  be  so  well  remembered,  and  prominent  in  recollec- 
tion is  the  thought  of  having  been  severely  hurt.  The  remem- 
brance seems  to  be  a  continued  prolongation  of  the  original 
suffering.  Under  the  influence  of  these  ideas  they  watch  their 
bodily  symptoms,  every  unpleasant  sensation  is  examined,  and 
this  hypochondria  gradually  augments  the  disease.  We  shall, 
later,  see  that  from  this  proceeds  the  greater  array  of  difficulties. 
The  intelligence,  in  the  majority,  is  not  affected,  beyond  the 
concentration  and  one-sidedness  of  their  thinking,  which  hems 
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and  hedges  their  ideas  so  that  impressions  in  general  are  not 
readily  received,  and  as  names,  dates,  etc.,  through  inattention 
are  not  recalled,  a  new  complaint  is  afforded  them,  that  of 
memory  failure.  But  memory  may  be  actually  impaired  in 
demented  cases.  .  I  saw  a  case  wherein  the  frjght  induced  pro- 
gressive weakening  of  the  intellect.  Bernhardt*  also  records  a 
case  which  in  the  course  of  the  disease  developed  a  mental 
failure  resembling  that  of  paretic  dementia,  which  the  general 
literature  of  head  and  spine  injuries  show  is  often  the  case,  and 
that  it  is  also  frequently  associated  with  epilepsy. 

"  Westphalf  had  also  instanced  such  cases  in  which  occurred 
delirium  of  an  hallucinatory  hysterical  nature. 

"This  narration  of  mental  states  peculiar  to  traumatism 
should  not  be  concluded  without  mentioning  the  fact  tliat  a  few 
cases  of  traumatic  neuroses  occur  without  any  observable  change 
of  mentality.  In  these  the  motor  and  sensory  disturbances  are 
more  marked,  leaving  the  mind  intact.  But  these  instances  are 
so  rare  that  nothing  beyond  their  mere  mention  need  be  made. 

"  Vertigo  and  Spastic  Conditions. — Owing  to  their  connec- 
tion with  the  mental  changes,  cramps  and  dizziness  should  be 
described.  Patients  complain,  quite  often,  of  vertiginous  sen- 
sations. It  is  known  that  different  feelings  are  claimed  as 
dizziness  by  the  laity.  Frequently  it  is  a  sudden  roaring  in  the 
ears,  tinnitus ;  or  it  is  more  properly  described  by  the  expres- 
sion, '  everything  turns  round,'  and  the  patient  lias  to  catcli 
hold  of  things.  I  often  saw  this,  and  observed  that  he  turned 
pale,  and  clutched  objects.  Loss  of  consciousness  without  the 
associated»convulsions  seldom  occur  as  a  symptom  of  traumatic 
neuroses.  Commonly  these  latter  are  of  but  short  duration,  but 
can  extend  over  a  few  hours,  though  genuine  cpilci)tic  attacks 
are  exceptionally  observed.  Quite  often  the  patient's  description 
and  his  surroundings  had  to  be  relied  upon,  and  we  were  in 
doubt  as  to  the  nature  of  the  spasms.     I  wish,  once  again,  to 

*  Bpitrnp:  znr  Frnge  von  der  r.curMioiTiiiiK  dcr  nacU  licftigeu  KoviMJVcrschuttcrungen, 
etc.     D,  Med.  Wocli,  IKSK,   No.  l:!. 

tBorliner  Klin.  Wocheuschr. ,  I8T9,  s.  12j. 
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call  attention  to  the  fact  that  both  head  injuries  and  fright  may 
induce  epilepsy. 

"  Westphal  recorded  several  cases  where  railway  accidents 
induced  epilepsy  with  frenzy  and  memory  loss,  etc.,  as  well  as 
pure  convulsive  attacks  with  unconsciousness. 

"  He  calls  particular  attention  to  reflex  epilepsy,  of  which 
my  Case  XXXIII  is  a  classical  instance.  His  right  hand  was 
crushed  between  two  grindstones  and  the  wounds  were  seven 
months  in  healing,  with  persistent  cicatricial  pains.  After  three 
months  spasms  began,  preceded  by  a  crawling  sensation  running 
from  the  right  arm  to  the  face,  and  down  the  leg  on  the  same 
side,  with  monospasm  of  the  right  arm,  and  next  the  right  side 
of  the  body  became  convulsed.  When  the  twitchings  reached 
the  face  there  was  loss  of  consciousness.  Through  pressure  on 
the  cicatrix,  which  was  painful,  the  attack  could  be  arrested. 
Reflex  epilepsy  makes  itself  known  through  an  aura  that  starts 
from  a  cicatrix  and  the  trembling  begins  in  the  injured  extremity. 

"  Cases  of  typical  hysteria  after  injuries  are  published, 
more  especially,  in  the  French  literature.  In  our  lists,  which 
exclusively  deal  with  males,  this  feature  falls  to  the  rear. 

"  Sleep. — Almost  all  patients  afllicted  with  traumatic  neu- 
roses complain  of  disturbance  of  sleep.  Insomnia  is  not  meant 
so  much  as  wild  dreams,  for  which  the  events  of  the  injury 
aflbrd  material,  restlessness,  and  broken  sleep.  This  may  be 
objectively  ascertained  by  those  who  watch  the  patient  at  night. 
Other  patients  in  the  wards  cannot  rest,  owing  to  the  sighing, 
restlessness,  mutterings  or  screams  of  the  sufferer.  Sometimes 
there  is  great  agitation  or  fright  during  the  night;  he  is  compelled 
to  leave  his  bed  and  run  around  the  room.  Others  say  that 
they  only  half  sleep.  What  they  may  have  done  during  the 
night  they  may  not  remember  or  be  able  to  recall  through  having 
been  unconscious. 

"  Anomalies  of  Sensation  and  of  tlie  Special  Senses. — 
These  occur  in  variable  grades  and  intensities,  but  their  pres- 
ence is  invariable. 
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"Pain  is  most  frequent,  though  the  most  difficult  symptom 
to  determine.  Its  seat  largely  depends  upon  the  place  of  in- 
jury. If  there  is  a  contusion,  that  part  is  painful ;  such  injuries 
are  generally  in  the  deeper  portions,  as  in  the  hones,  joints,  or 
muscles.  Where  the  concussion  is  general,  as  in  railway  acci- 
dents, the  pains  are  mostly  felt  in  the  lumbar  and  sacral  portions 
of  the  hack,  even  though  the  force  of  the  blow  may  not  have 
been  directly  to  the  back.  Occasionally  girdle  or  half-girdle 
pains  radiate  from  the  back. 

"  Headache  is  very  frequent,  particularly  if  the  head  has 
been  injured.  It  occurs  with  the  general  concussion  and  with 
other  nervous  disorders  after  those  injuries  that  affect  the  ex- 
tremities. It  is  part  of  the  general  derangements,  and  usually 
occupies  the  side  of  the  head  corresponding  to  the  body  affec- 
tions. 

"Nothing  definite  can  be  said  concerning  the  character  and 
intensity  of  pains.  Most  of  them  are  spoken  of  as  dull,  press- 
ing or  boring,  and  are,  according  to  the  expression  exhibited  by 
the  patient,  moderately  severe,  but  which  may  augment  so  as  to 
necessitate  a  morphine  injection.  One  feature  is  noteworthy, 
they  are  never  lancinating,  and  very  seldom  of  a  neuralgic 
character.  We  have  no  measuring  rule  for  pain  intensity,  and 
hence  have  to  form  our  own  judgments  in  individual  cases. 
The  pains  are  increased  through  locomotion,  those  in  the 
back  through  movements  of  the  spinal  column,  and  those  in  the 
hip-joints  are  similarly  increased,  and  tlierefrom  results  charac- 
teristic hindrances  to  motility,  affording  important  diagnostic 
points. 

"  The  par?csthcsio6  are  manifold,  numerous,  and  variable. 
These  abnormalities  spring  from  the  mental  disturbances,  and 
afford  singular  phenomena,  and  are  often  tlie  first  link  in  the 
chain  of  symptoms.  From  them  develop  hypochondriacal  con- 
ditions, and  after  awhile  a  crowd  of  subjective  and  objective 
difficulties.  Tlie  paricsthcsite  do  not  differ  in  kind  from  those 
originating  from  organic  disease  of  the  central  nervous  system. 
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The  complaints  are  of  creeping  and  crawling  sensations,  numb- 
ness, cold  feelings,  etc.  Statements  such  as  these  are  made :  '  I 
feel  as  though  there  were  worms  crawling  under  my  skull ;  as  if 
bubbles  were  bursting  under  the  skin  ;  as  though  I  had  no  arm ; 
as  if  the  head  was  not  fastened  on  my  shoulders ;  as  if  the  back 
of  the  head  was  held  to  the  sacrum  with  a  staff,'  etc.,  etc. 
These  prove  that  perverse  sensations  lead  to  perverse  behavior. 

"  Parsesthesise  occur  also  in  the  special  sense  organ  distri- 
bution, the  ocular  instances  affording  scotomata,  flickerings, 
sparks,  scintillations,  color  hallucinations,  and  others. 

"  One  patient  saw  a  yellow  color  for  minutes  at  a  time ; 
others  beheld  divers  colors.  The  aural  hyperaesthesiae  were 
tinnitus,  hissing,  'whistling  in  the  head  or  ears.'  Persistent 
salty  tastes  and  abnormalities  of  smell  sensation  were  also 
claimed  by  some. 

"As  mental  depression  combines  with  increased  irritability, 
so  do  we  have  the  anaesthesia  and  the  hyperaisthesia  in  the  senses. 
Blindings  and  photophobia  constitute  these  in  the  optic  faculty 
and  may  be  objectively  evidenced  by  the  patient's  tendency  to 
close  his  eyes  as  soon  as  he  goes  into  the  light  and  his  winking 
or  blinking  when  he  reads,  or  the  eyes  become  watery  and  by 
use  of  the  ophthalmoscope  the  illumination  of  the  fundus  pro- 
duces spasms  of  the  orbicularis.  A  few  times  I  have  noticed 
that  these  irritations  of  the  retina  caused  an  abnormal  light 
reaction  of  the  pupils. 

"It  has  been  mentioned  that  the  acoustic  hypersesthesia 
produces  exaggerated  noise  sensations.  Hyperaesthesise  of  taste 
and  smell  did  not  specially  attract  our  attention. 

"Cutaneous  hyperaesthesiae  are  more  commonly  observed, 
especially  in  the  region  of  the  trauma,  which  is  usually  in  the 
skin  of  the  back,  after  railway  injuries. 

"Where  joint  neuroses  occur  after  contusion  the  surround- 
ing skin  is  extremely  sensitive  to  even  light  touching. 

"The  anaesthesia  is  of  greater  importance  because  the 
objective  proof  of  this  can  be  more  readily  made. 
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"In  a  number  of  cases  this  anaesthesia  is  mixed,  the  skin 
and  mucous  membranes  and  special  senses  being  affected.  The 
best-known  type  of  this  kind  is  the  hysterical  hemiansesthesia  : 
on  one  side  of  tlie  body  the  skin  and  mucous  membrane  sensa- 
tions are  absent  or  impaired,  and  upon  the  opposite  side  may 
occur  the  special  sense  aberrations  in  more  or  less  severe  forms, 
to  be  explained  infra. 

"  These  anaesthesise  are  not  sharply  separated  by  the  median 
line  of  the  body,  as  the  sight  disturbances  almost  regularly 
include  both  eyes.  Most  often  there  is  bilateral  disturbance  of 
sensibility.  For  example,  we  may  take  a  half-sided  touch  paral- 
ysis and  its  modifications;  on  the  skin  and  mucous  membrane 
the  touch,  temperature,  pain,  and  pressure  senses  may  be  absent, 
impaired,  or  perverted  elsewhere  than  upon  one  side.  Oftener 
than  absolute  anaesthesia  occurs  hyperaesthesia,  which  may  be  so 
slight  that  the  feeliiig  intensity  between  the  two  sides  of  the 
body  may  not  be  evident  or  measurable. 

"  Sensation  is  not  always  similarly  qualitatively  affected ;  the 
tactile  sense  may  be  so  lost  that  the  pain  sense  may  also  be  absent 
entirely. 

"Extremes  are  frequent  in  muscular  sense  deviations,  from 
not  being  affected  at  all,  to  severe  impairment,  wherein  there  is 
no  appreciation  of  the  differences  of  weights.  Sometimes  neither 
electrical  irritations  nor  the  positions  into  which  the  muscles  are 
contorted,  by  electrical  stimulation,  are  realized. 

"Smell,  taste,  seeing  and  hearing  may  be  increased,  absent, 
or  changed;  the  most  constant  and  important  condition  being 
tlie  sight  disturbance.  While  central  vision  may  be  slightly  or 
not  at  all  affected,  some  derangement  of  eye-sight  is  regularly 
noticed.  Eccentric  vision  range  and  the  so-called  concentric 
contraction  of  sight  may  be  found.  This  may  be  so  severe  that 
the  central  sight  alone  exists  to  the  extent  tliat  famihar  objects 
cannot  be  promptly  recognized.  In  most  cases  the  contraction 
is  so  slight  as  to  require  perimetric  examination.  Tlie  color  field 
is  generally  affected  to  a  greater  extent  than  is  the  appreciation 
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of  white.  Sometimes  the  concentric  contraction  is  proven  only 
by  the  color  test.  Relations  between  the  limits  of  colors  are 
seldom  disturbed,  so  that  the  whole  field  for  red  oversteps  the 
limits  of  the  blue.  Errors  should  be  carefully  eliminated  from 
such  examinations. 

"Confusion  of  colors,  as  blue  with  green,  and  color-blind- 
ness, achromatopsia  and  dyschromatopsia  occur. 

"  Concentric  contraction  usually  affects  both  eyes,  and  where 
hemianaesthesia  exists  this  is  worse  on  the  anaesthetic  side. 
Contraction  grades,  in  these  cases,  may  be  so  small  as  to  make 
the  relative  side  comparisons  necessary  through  width  differences 
of  both  sides  of  the  field,  to  determine  which  side  is  more 
affected. 

"When  tactile  sense  is  not  half-sidedly  impaired  the 
bilateral  contraction  of  vision  may  be  equal  in  both  eyes. 

"  Noteworthily  the  field  contraction,  the  only  sensibility 
disturbance,  may  be  this  visual  contraction,  and  it  is  doubtless, 
therefore,  one  of  the  most  constant  symptoms  of  traumatic  neu- 
rosis, though  in  some  instances  it  may  be  absent. 

"  The  acoustic  anaesthesia  causes  dullness  of  hearing,  and 
this  is  equilateral  with  the  half-sided  paralysis. 

"Babinsky*  noted  a  perceptible  decrease  in  the  speech  per- 
ception and  in  hearing  the  tuning-fork  vibrations,  whether  the 
notes  were  high  or  low.  In  most  cases  the  cranial  tympanic 
conduction  was  impaired  or  entirely  absent,  but  the  auditory 
defect  seldom  reaches  a  height  that  will  interfere  with  conversa- 
tion, or  that  he  will  only  understand  loud  speaking. 

"Smell  and  taste  perceptions  are  dulled,  apparently,  though 
tests  made  in  this  regard  are  not  satisfactory. 

"  The  hemiansesthesise  are  very  often  incomplete,  especially 
as  regards  the  extent  of  distribution,  as  when  single  portions  of 
the  affected  half  of  the  body  presents  a  normal  or  exaggerated 
sensitiveness;  nor  is  the  connection  of  the  special  sense  disturb- 
ances with  this  a  constant  condition,  for  a  severe  decrease  of  the 

*  Ueber  Ohrenerkrankungen,  etc.    Eeii.  Klin.  Wocli.,  No.  3, 1888. 


92  SPINAL    CONCUSSION-. 

skill  sensibility  may  be  associated  with  a  mild  special  sense 
trouble,  or  the  conditions  may  be  reversed;  or  both  special 
and  general  sensibility  may  be  equally  involved;  nor  is  it 
necessary  that  all  the  special  sense  faculties  take  part  in  the 
interference. 

"  The  anaesthesia  is  often  measured  by  the  median  line  of  the 
body,  and  this  typical  as  well  as  an  incomplete  hemiansesthesia 
may  be  found  after  general  concussion  of  the  body,  as  well  as 
after  head  or  peripheral  injuries. 

"It  is  an  important  rule  that  even  after  head  injuries  there 
is,  in  concussion  cases,  always  sensibility  deficiency,  such  as 
hemianaesthesia,  upon  the  same  side  of  the  body  as  the  trauma 
location.  This  may  appear  immediately  in  connection  with  the 
injury,  or  a  length  of  time  thereafter. 

"  The  patient  is  not  always  conscious  of  the  sensory  trouble, 
but  when  he  is  aAvare  of  it  he  feels  as  if  the  involved  half  of 
the  body,  or  parts,  are  absent,  or  are  asleep,  or  he  has  a  dead- 
ened pain  in  that  portion. 

"But  hemiansesthesia  is  not  the  proper  term  to  apply  to  all 
such  cases,  for  in  a  great  number  the  half-sided  derangement 
gives  place  to  more  or  less  general  anaesthesia  of  both  sides. 

"The  described  hemianaesthesia  is  very  likely  functional, 
though  evidently  cerebral,  and  not  necessarily  directly  caused. 

"  Through  the  manner  of  their  occurrence  it  is  apparent 
that  these  concussion  sensory  ailments  are  not  of  organic  origin, 
as  they  are  not  co-extensive  Avith  the  peripheral  distribution  of 
nerves ;  nor  in  their  external  manifestation  do  they  agree  with 
localization  areas,  as  in  disease  of  the  brain  and  spinal  cord.  In 
assembling  the  symptoms  we  see  that  the  annssthesia  affects  the 
skin  of  the  scalp  and  forehead,  and  througli  its  sharp  limitation 
sometimes  the  term  '  night-cap  feeling '  applies  to  it,  and  at  other 
times  the  anaesthesia  spreads  to  the  chest  and  the  term  'doll's 
head'  is  expressively  used  to  describe  the  area  of  sensation 
impaired.  The  hands  alone  may  suffer  in  disagreement  with 
anatomical  distributions.     It  occurs  in  the  lines  of  the  joints,  or 
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is  restricted  to  a  part  of  the  forearm,  and  at  a  particular  part 
is  enclosed  by  a  circular  line. 

"  The  anaesthesia  affecting  the  upper  arm  abruptly  closes  at 
the  elbow-joint.  The  left  forearm  and  right  foreleg  are  affected 
in  some  cases,  and  the  loss  of  sensation  may  be  on  the  outer  side 
of  the  extremity,  with  the  median  parts  normal. 

"  The  sensation  loss  may  be  in  the  form  of  welts  extending 
on  the  outside,  like  stripes,  on  the  lower  extremity,  and  that 
entire  part  may  be  thus  affected;  or  there  may  be  unaffected 
spots  in  the  midst  of  large  anaesthetic  areas,  as  in  Case  VI,  where 
only  the  genitalia  were  not  included,  and  single  parts  over  the 
sternum  and  back  regions  may  be  exempt.  The  special  sense 
functions  may  be  implicated  with  these  conditions,  as  described, 
at  the  same  time.  It  is  not  necessary  to  repeat  the  different 
modes  of  the  defect  distribution,  and  these  examples  will  suffice. 
Though  the  proofs  of  sensibility  changes  may  be  clear  and  dis- 
tinct, the  findings  may  vary  at  times  at  different  examinations. 
The  limits  between  feeling  and  want  of  feeling  are  not  constant, 
and  it  happens,  in  some  instances,  that  the  representations  of  the 
patient  are  to  be  doubted,  and  you  cannot  give  an  opinion  if 
the  veracity  of  the  patient  is  in  question. 

"T/<e  Reflexes. — There  is  nothing  constant  about  the  re- 
flexes of  the  skin  and  mucous  membranes.  They  are  often 
lessened  equivalently  with  the  anaesthesia. 

"  Entire  absence  of  the  corneal  reflex  I  have  not  observed. 
The  conjunctival,  nasal,  and  foot-sole  reflexes  may  be  entirely 
absent  on  the  side  affected  with  anaesthesia,  and  less  often  the 
cremasteric  and  abdominal  reflexes  are  absent.  At  times  there 
is  a  modification  of  the  reflexes  of  the  sole,  when  a  needle-point 
prick  does  not  produce  a  dorsal,  but  a  plantar,  flexion  and  spread- 
ing of  the  toes. 

"  In  the  hyperaesthetic  regions  of  the  skin  the  reflexes  are 
generally  increased.  The  pupil  reacts  normally  to  light,  and 
affords  a  pathological  criterion  from  head-injury  cases,  in  which 
an  absence  of  pupillary  light  reflexes  has  been  noted  by  Thomsen 
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and  myself.     I  presume  exaggerated  light  reflexes,   however, 
may  occur. 

'"''MoUUti/. — There  is  a  group  of  cases  in  which  voluntary 
movements  are  generally  lessened.  Motions  of  the  extremities 
and  trunk  are  sluggish  and  cramped  in  their  excursions,  and  the 
strength  is  not  in  proportion  to  the  muscle  volume.  But  a  true 
paralysis  never  occurs. 

"  At  times  the  pain  alone  may  cause  a  checking  of  move- 
ments, slowing  and  restricting  them,  and  interfering  with  the 
patient's  control  over  them.  The  movements  are  interrupted,  or 
only  incompletely  performed.  At  a  certain  stage  of  the  motion 
pain  arrests  it.  Hip-joint  flexion  is  limited  by  its  inducing  lum- 
bar and  sacral  suffering.  This  is  less  manifest  in  the  knee-  and 
foot-  joints,  but  the  trunk-muscles  are  particularly  affected. 
Spinal  flexion,  extension,  rotation,  or  lateral  motion,  and  head 
rotation  and  flexion  are  hindered  by  pain  causing  a  rigidity  or 
fixation  of  the  trunk.  The  injured  person  makes  forward  or 
lifting  motions,  or  sits  down  with  difficulty,  with  his  back  stiffly 
maintained,  and  in  seating  himself,  or  lifting,  he  has  to  support 
himself  and  change  position  slowly.  There  is  not  a  conscious 
or  instinctive  avoidance  of  spinal-column  movements,  but  oftener 
a  permanent  contraction  and  rigidity  of  the  lumbar  muscles 
causes  this  restraint.  If  the  patient  is  determined  not  to  mind 
the  pain  he  can  voluntarily  increase  the  activity  at  the  expense 
of  suffering,  but,  in  spite  of  this,  erratic  motions  are  made,  and 
with  less  vigor  than  intended.  The  difference  is  mainly  caused 
by  the  impulse  being  improperly  distributed,  going  to  muscle 
groups  not  intended,  or  erratic  contraction  hems  the  movements. 
If  the  patient,  for  instance,  is  asked  to  squeeze  your  hand  as  hard 
as  he  can,  you  will  see  that  the  muscles  of  the  shoulder  and  those 
of  the  hand  flexors  and  extensors  contract  simultaneously  and 
unnecessarily,  so  that  the  strength  is  wasted  by  wrong  distribu- 
tion. These  peculiar  appearances  in  manipulation  arouse  the 
suspicion  of  an  insinrorc  attempt  to  make  it  aj)pcar  tliat  he  is 
trying  to  overcome  weakness.     It  is  therefore  important  to  re- 
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member  that  this  form  of  muscular  hindrance  is  of  a  pathological 
character. 

"  Another  interference  with  voluntary  motion  consists  in 
tremors,  which  might  seriously  interrupt  intended  acts.  With 
these  conditions  there  exists  a  general  motor  debility,  which  may 
be  overwhelming  in  one  or  both  lower  extremities,  or  in  both 
extremities  of  one  side.  Complete  paraplegia  seldom  occurs. 
Usually  it  is  a  paraparesis,  the  functional  nature  of  which  is 
shown  in  the  gait,  and  the  weakness  is  co-extensive  with  the 
sensibility  disturbance  distribution. 

"  When  the  patient  is  examined  in  the  supine  position  there 
is  often  seen  a  discrepancy  between  the  manner  and  intensity  of 
the  motor  disturbances. 

"  An  important  consideration  is  that  the  form  of  the  paral- 
ysis is  hemiplegic  or  monoplegic  usually,  and  we  can  often  decide 
that  these  originate  from  external  injuries  of  the  same  side  of 
the  body.  After  an  arm  injury  the  arm  is  paralyzed  ;  when  the 
foot  has  been  hurt  the  leg  suffers  paresis,  and  a  head  injury  is 
followed  by  a  paresis  of  the  same  side  on  which  the  injury 
occurred. 

"  Almost  regularly  have  these  forms  of  paralysis  a  difference 
in  character  from  the  hemiplegias  and  hemipareses  of  organic 
origin.  The  cause  of  the  difficulty,  the  unilateral  phenomena, 
with  the  absence  of  facial  and  hypoglossal  nerve  affection,  deter- 
mine its  functional  nature. 

"  Rarely  are  there  instances  in  which  the  glosso-pharyngeal 
and  facial  nerves  are  involved,  pulling  the  mouth  to  one  side, 
and  where  the  tongue  is  deviated,  such  as  are  described  by  Bris- 
saud  and  Marie,*  but  also  the  manner  of  the  motility  disturb- 
ance is  different  from  that  of  true  hemiplegia.  The  paralysis  is 
never  complete,  and  the  leg  is  oftener  more  severely  affected  than 
the  arm,  though  occasionally  it  is  not  so.  The  incomplete  volun- 
tary body  control,  the  unconscious  clutching  at  objects  for  sup- 
port, are  also  peculiar  to  this  disorder. 

*  De  la  e'viation  faciale  dans  I'hcmiplc'pie  hyste'rique.    Progres  Med.,  No.  5,  1887, 
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"  One  not  aware  of  this  would  imagine  it  simulated. 

"  The  partial  or  complete  hemiansesthesia  and  gait  should 
be  regarded  as  diagnostic,  and  that  the  muscle  groups  paralyzed 
are  not  innervated  by  single  nerves. 

"In  Case  XXXII,  after  arm  concussion,  all  movements  of 
the  hand  and  fingers  were  simultaneously  deranged,  and  the 
motility  in  the  rest  of  the  joints  of  the  extremities  was  somewhat 
affected, 

"  It  never  happens  that  the  extent  of  motor  derangement 
explains  the  direct  trauma,  but  oversteps  its  limits.  Almost  in- 
variably both  upper  or  both  lower  extremities  are  involved,  or 
the  difficulty  is  half-sided  in  one  arm  and  leg.  iNIuscles  are  usu- 
ally relaxed ;  occasionally  contractions  are  found  which  may  be 
reflexly  caused  through  pain  and  in  time  rendered  habitual.  If 
a  joint  disease  alone  involves  the  -  surrounding  muscles  the 
appearances  and  the  use  of  chloroform  can  explain  it  as 
such.  If  organic,  the  contraction  remains,  and  if  functional, 
and  due  to  pain,  it  disappears.  Further,  the  manner  of  con- 
tracture due  to  hysteria  has  been  described  by  Charcot  and  his 
pupils. 

"Characteristic  of  the  hysterical  contracture  accompanying 
the  functional  paralyses  the  following  are  to  be  considered : — 

"1.  The  sudden  and  spontaneous  involvement. 

"  2.  The  great  degree  of  contraction  preventing  passive 
movements,  while  tlie  hemiplegic  contractures  of  organic  cause 
continued,  even  after  years,  and,  up  to  a  certain  point,  miglit  be 
overcome  by  passive  movement. 

"  3.  The  deformities  caused  by  the  contractures  are  com- 
monly greater  than  those  of  organic  origin. 

"Trophic  conditions  should  be  regarded.  It  is  not  only 
necessary  to  inspect,  palpate,  and  measure,  but  the  electrical  and 
histological  examination  of  the  muscles  must  be  made. 

"In  many  cases  the  gross  appearances  and  measurable 
dwindling  are  not  worth  mentioning,  and  electrical  tests  and 
muscle  harpooning  give  normal  results.     From  this  there  are 
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many  exceptions.     Charcot  and  Babinsky*  have  shown  that  the 
decrease  of  muscular  vohime  can  precede  tlie  functional  paralysis. 

"A  difference  of  five  centimetres  has  been  found  between 
the  sound  and  affected  extremities, 

"  Fibrillary  tremors  and  the  electrical  reaction  of  degenera- 
tion never  occur  in  the  functional  trouble,  but  there  is  a  simple 
quantitative  decrease  of  electrical  irritability. 

"Simple  muscle  dwindling  is  differentiated  from  inactivity 
atrophy  through  the  former  being  slow  to  develop  and  the  latter 
suddenly  appearing. 

"Our  observations  teach  that 

"  The  hemiplegia  and  monoplegia  of  traumatic  neuroses  can 
precede  provable  change  of  the  affected  muscles.  At  times  this 
change  may  be  evident  to  sight  and  measurement,  at  other  times 
it  may  be  demonstrated  only  through  electrical  tests  and  the 
examination  of  excised  muscle  sections. 

"AVhen,  as  in  a  foAv  cases,  greatly  diminished  electrical 
irritability  was  found  there  was  also  severe  cyanosis,  diminished 
skin  temperature,  and  increased  electrical  resistance. 

"The  anatomical  changes  of  muscle  structure  consist  in  a 
lessened  number  of  fibrils  and  increase  of  primitive  tissues  ;  in 
several  cases  there  was  an  extreme  loss  of  fibrillary  bundles,  and 
the  cross-sections  gave  an  uneven  distribution  of  fibrils.  Some- 
times this  was  in  consequence  of  a  lessening  of  the  diameter,  as 
well  as  an  hypertrophy  of  the  connective  tissue,  and  increase  in 
the  numbers  of  nuclei. 

.^'-  Gait  Disturbances. — To  the  most  noteworthy  and  diag- 
nostic symptoms  belong  the  modifications  of  walking.  These 
are  quite  distinct  from  gait  disturbances  produced  by  other  de- 
rangements of  the  brain  and  spinal  cord,  the  nearest  of  which 
in  resemblance  is  that  of  the  spastic  paresis  type,  in  which  there 
is  spreading  of  the  legs,  with  short,  slow  steps,  the  leg  excursion 
being  limited  by  the  lessened  movements  of  some  of  the  joints. 
The  toes  do  not  strike  the  floor,  but  if  the  foot  is  dragged  it  is 

*  De  Tatrophie  musculaire  dans  les  paralj'sies  hysteriques.    Progres  Med.,  1886,  No.  16,  etc. 
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either  the  enth-e  foot  or  the  heel  that  is  shuffled  along  the  ground. 
Nor  is  there  muscular  resistance  to  passive  motions,  particularly 
forced  passive  movements. 

"The  tendon  reflexes  may  be  exaggerated,  but  a  foot  or 
patellar  clonus  is  infrequent. 

"From  the  superficial  resemblance  of  the  gait  to  that  of 
spastic  paresis  we  are  able  to  make  a  differential  diagnosis. 
There  is  an  abnormal  position  of  the  body  in  the  fixed  spine 
and  forward  trunk  flexion.  Commonly  one  hand  is  held  in  the 
sacral  or  hip  region. 

"  One  of  our  patients  half  rotated  his  pelvis  in  walking, 
putting  one  hip  forward  and  then  the  other.  He  could  walk 
better  backward  than  forward,  because  flexion  was  more  painful 
than  extension  of  his  legs.  Another  did  not  lift  his  feet  from 
the  floor,  but  shoved  himself  along  intermittently,  with  inward 
rotation  of  his  hip-joints.  A  third  held  his  body  so  far  forward, 
or  flexed,  that  the  trunk  was  almost  horizontal,  and  with  the  aid 
of  crutches  progressed  laboriously.  As  to  the  genuineness  of 
the  necessity  for  this  there  was  no  doubt,  for  as  soon  as  he 
wished  to  extend  his  body  very  severe  pains  overcame  him. 
Attempts  at  walking  produced  dyspnoea  and  pulse  increase. 

"An  ataxic  gait  was  observed  in  which  the  left  leg  was 
rotated  considerably  outward  and  then  the  foot  was  brought 
down  with  a  stamp  ;  the  right  step  was  hitched  or  halted  by 
three  downward  strokes  before  lie  could  lift  the  other  leg.  When 
lying  down  there  was  nothing  to  indicate  ataxia,  and  discrepan- 
cies such  as  this  are  observable  between  the  upright  and  supine 
positions. 

"There  occur  swaying  and  tottering  from  side  to  side,  and 
reeling,  as  in  cerebellar  disorders.  The  patient  compares  his 
.  gait  to  that  of  one  intoxicated,  but  between  these  there  are 
differences. 

"  The  patient  sometimes  stands  frightened,  as  thougli  before 
a  pit,  and  often  falls  backward  with  eft"orts  to  save  himself. 
Soothing  influences  have  decided  results,  and  through  them  such 
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disturbances  are  lessened.  Vertiginous  sensations  may  cause,  at 
times,  a  to-and-fro  stagger. 

"In  other  cases  trembling  is  a  prominent  feature.  The 
tremors  of  the  so-called  spinal-spastic  paralysis  and  those  of 
sclerosis  differ  from  this  trembling  in  being  more  intense  and  in 
not  being  restricted  to  the  lower  extremities,  for  they  may  affect 
the  trunk,  arms,  and  face-muscles,  and  finally  resrdt  in  tremor 
of  the  whole  body.  In  sclerosis,  also,  the  trunk,  or  head  alone, 
may  be  shaken  slowly  by  four  to  six  oscillations  per  second,  but 
in  traumatic  neuroses  a  very  quick,  marked  tremulousness  is 
seen,  which  may  persist  for  a  long  time,  even  after  the  interrup- 
tion of  a  walk. 

"In  these  unilateral  pareses  the  gait  disturbance  is  most 
often  one-sided,  and  is  never  the  same  as  in  the  typical  hemi- 
plegias,— an  important  fact.  The  patient  may  support  himself 
with  one  crutch  and  a  leg  be  completely  motionless,  suspended 
above  ground,  or  the  foot  touches  the  ground ;  the  leg  is  not  cir- 
cumducted but  fairly  dragged ; — phenomena  comically,  but  aptly, 
described  by  French  authors  as  comparable  to  the  movements 
of  a  child  riding  astride  a  cane.  One  of  my  private  cases  main- 
tained an  external  rotation  of  the  leg  so  that  the  inner  border 
of  the  foot  was  dragged. 

"By  no  means  have  all  the  pathological  gaits  of  this  dis- 
order been  described.  I  have  only  attempted  to  give  the  more 
important  kinds.  It  is  quite  likely  that  in  any  of  them  there 
are  opportunities  for  pretense  or  exaggeration ;  hence,  it  is  espe- 
cially requisite  to  remark  that  the  genuineness  of  the  foregoing 
instances  was  proven  by  the  course  and  duration  of  the  disease 
as  absolutely  certain. 

"Psychical  influences  in  the  production  of  these  disturb- 
ances play  an  important  role,  besides  which  the  muscular  con- 
tractions caused  by  pain  should  be  considered. 

"  The  swaying  motion  of  the  body  when  the  eyes  are  closed 
does  not  seem  to  differ  from  Homberg's  symptom  of  tabes 
dorsalis. 
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"  Tendon  Reflex  Conditions. — The  tendon  reflex  is  not  con- 
stant, but  with  some  certainty  may  be  said  never  to  be  absent. 
In  one  case  in  which  it  did  not  appear  when  the  "grip  test"  was 
made  it  was  ascertained  to  be  present.  Often  an  increase  of  the 
reflex  is  observable,  and  a  hght  tap  may  cause  a  clonic  contrac- 
tion of  the  quadriceps.  Sometimes,  in  addition,  foot  trembling 
and  patellar  clonus  is  caused.  Occasionally  there  may  exist  a 
difference  between  the  reflexes  of  the  two  knees,  a  matter  of 
diagnostic  value. 

"  Tremors. — These  frequently  are  a  symptom  of  traumatic 
neuroses,  often  an  intermittent  one,  reaching  such  a  height  that 
in  some  cases  they  may  produce  shaking  spasms.  Rapid  tremors 
seem  to  be  the  rule,  for  they  are  quicker  than  the  shakings  of 
paralysis  agitans  or  sclerosis,  which  are  usually  from  four  to 
eight  in  number  per  second.  These  tremors,  in  our  traumatic 
disease,  are  increased  when  the  patient  is  observed  by  the  phy- 
sician, showing  the  mental  causation.  During  voluntary  motions 
of  the  body  it  appears  as  though  the  mental  irritability,  caused 
by  the  inability  to  complete  intended  movements,  exaggerated 
the  tremors.  The  fact  that  these  lessen  when  tlie  attention  is 
withdrawn  from  them,  or  during  rest,  is  another  matter  suggest- 
ing simulation.  I  have  occasionally  seen  tremors  which  closely 
resembled  those  of  sclerosis.  The  intimate  relation  of  these 
shakings  to  the  mental  state  of  the  person  afford  differential 
points. 

"The  outbreak  of  paralysis  agitans  after  general  concus- 
sion is  described  by  Clever.  I  have  noted  paralysis  agitans  with 
decided  tremor  following  upon  head  injury  in  two  cases. 

"The  tremblings  of  traumatic  neuroses  are  very  seldom 
limited  completely  to  one  extremity,  or  to  the  extremities  of  one 
side.  They  usually  have  a  general  distribution.  Once  it  ap- 
peared stronger  in  tlu;  upper  extremity,  and  in  another  the 
lower  was  more  affected ;  further,  a  tn^mor  of  the  head  and  face 
is  not  infrequent. 

"When  the  right  arm  is  the  seat  of  tremor,  then  the  writing 
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is  characteristically  changed,  and  when  in  the  leg  the  gait  is 
modified  accordingly.  In  attempts  to  walk  or  stand  it  may  ad- 
vance to  an  appearance  of  saltatory  spasms.  If  it  affect  the 
facial  and  tongue  muscles  it  induces  a  peculiar  speech  difficulty. 

"  The  Speech. — Seldom  do  we  find  only  one  cerebral  nerve 
involved,  but  more  often  aA  entire  complex  of  motor  head  nerves 
are  implicated.  Above  all,  a  typical  aphasia  has  never  been  ob- 
served in  any  one  of  a  vast  number  of  cases.  The  narrations 
of  the  patients  concerning  speech  troubles  can  be  interpreted  as 
meaning  that  they  have  at  times  been  transiently  affected  by  an 
aphonia  similar  to  tliat  observed  in  hysteria.*  In  these  occur- 
rences all  efforts  were  futile,  for  awhile,  to  bring  out  a  single 
word,  until  at  last  a  slow,  jerky,  difficult  speech  began,  or  there 
may  have  been  a  simple  slowing  of  the  speech.  The  patient 
may,  at  this  time,  speak  as  a  foreigner  does  who  has  not  control 
of  the  language  and  has  to  consider  each  word,  and  it  appears 
as  though  the  thread  of  his  talk  was  lost  or  he  had  forgotten 
what  he  was  about  to  say,  or  as  though  in  a  state  of  great  fright 
he  desired  to  tell  something  and  brings  out  his  words  jerkingly, 
slowly,  and  with  panting  inspiration.  Others  speak  explosively, 
or  the  syllables  may  be  separately  enunciated,  constituting  a 
difference  between  this  and  scanning  speech. 

"The  bulbar  speech  paralysis  does  not  occur. 

"  Stuttering,  in  its  different  forms,  has  been  observed.  Bern- 
hardt has  recorded  one  case  in  which  there  were  stuttering  and 
hesitancy,  and,  at  times,  a  modification  of  the  speech  through 
tremulous  motions  of  the  lips  and  tongue. 

"While  there  may  be  a  resemblance  to  some  of  the  speech 
defects  caused  by  paralytic  conditions,  a  proper  consideration  of 
other  accompanying  derangements  sufficiently  distinguish  them 
apart. 

"  Additional  Cranial-Nerve  Disturhances. — Simple  motor 
activities,  or  such  as  are  ordinarily  combined,  are  rarely  de- 
ranged.    One  of  our  patients  being  asked  if  he  were  able  to  put 

*  Charcot  and  his  Pupils,  in  Progres  Med.,  1886,  Nos.  7,  9,  42,  etc. 


102  SPINAL    CONCUSSION". 

out  his  tongue,  opened  his  mouth  widely,  contracted  the  mus- 
cles of  his  lower  jaw  and  neck,  while  his  face  reddened  and  his 
head  began  to  tremble,  but  his  tongue  remained  back  of  his 
teeth.  He  acted  as  though  he  tried  not  to  protrude  the  tongue, 
yet,  on  another  occasion,  the  tongue  was  fully  extended  sud- 
denly, unawares.  This  was  in  Case*  XIX.  These  and  allied 
peculiarities  are  recorded  in  other  cases.  Facial  and  hypo- 
glossal paralysis  I  have  not  seen.  It  occasionally  occurs  that 
the  tongue  is  deviated  to  one  side  during  extension,  but  this  is 
not  constant,  for,  on  examination,  motion  of  the  organ  from  one 
side  of  the  mouth  to  the  other  can  be  made.  Such  deviation  is, 
in  all  probability,  due  to  the  anaesthesia  of  the  mucous  mem- 
branes of  the  mouth  and  tongue  affording  no  sense  of  the  posi- 
tion in  which  the  latter  is  placed,  for  while  using  the  laryngeal 
mirror  the  tongue  motions  may  be  controlled. 

"  Mastication  and  deglutition  are  never  involved.  Yevj 
seldom  were  there  affections  of  the  ocular  muscles.  I  have  re- 
ferred to  the  pupillary  reflexes.  Frequently  differences  in  the 
sizes  of  the  pupils  were  observable,  to  which,  imless  extreme, 
no  diagnostic  importance  could  be  attached.  Generally  the 
pupil  is  dilated  on  the  same  side  wdth  the  pain  seat  and  sensi- 
bility disturbance,  a  fact  shown  by  some  authors,  but  to  which 
there  are  exceptions.  It  has  previously  been  mentioned  that 
pupillary  differences  increase  during  fright  attacks.  Typical 
double  ocular-muscle  paralyses  occur  very  exce}),tionally.  Not 
infrequently  there  may  be  insufficiency  of  the  internal  recti 
muscles,  thereby  disabling  converging  motions  of  the  eyeball. 
Neither  pronounced  nystagmus  nor  ])tosis  have  been  observed, 
llarely  have  I  seen  the  monocular  diplopia  described  by  Pari- 
naud. 

"  The  results  of  ophthalmoscopic  examinations  are  few,  and 
they  consist  in  atrophic  conditions  of  the  optica  nerve,  and,  as  far 
as  I  know,  only  in  tlirce  cases, — one  reported  by  Walton,  two 
others  by  Uhthofl".  The  latter  examined  the  two  cases  with  the 
author,  but  they  are  excluded  from  neuroses,  and  in  so  far  as 
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they  have  any  bearing  iipon  the  foregoing  will  be  considered 
further  on. 

'■'■  TJie  Cardiac  and  Vascular  Nervous  System. — Disturb- 
ances of  the  heart  in  this  connection  cannot  be  dwelt  upon  suf- 
ficiently. Their  most  common  manifestation  is  in  pulse  fre- 
quency, which  in  railway  spine  {sic)  is  noted  by  Erichsen.  Once 
the  pulse  persisted  at  120  beats  per  minute  and  more,  even 
during  mental  quietude.  In  other  cases  the  swiftness  of  the 
pulse,  owing  to  abnormal  irritability  of  the  heart,  would  be 
brought  about  by  trilling  causes,  such  as  by  others  walking 
about  the  room,  or  slight  sound  disturbances,  as  when  an  object 
was  dropped  to  the  floor.  AVhen  the  physician  clapped  his 
hands  behind  the  patient's  back  the  pulse-rate  sprang  to  160 
per  minute.  Physical  examination  affords  no  clue  to  the  cause 
of  the  rapid  cardiac  and  carotid  pulsations,  as  there  are,  as  a 
rule,  no  associated  abnormalities  of  the  heart. 

"This  condition  accompanies  most  often  the  subjective 
fright  sensations.  The  palpitations,  constriction  feeling,  and 
sense  of  oppression  are  similar  to  those  observed  in  ordinary 
palpitation  of  the  heart.  In  a  small,  but  not  to  be  undervalued, 
number  decided  changes  of  the  heart  are  proven,  viz.,  a  hyper- 
trophy and  dilatation  of  the  ventricles,  with  occasionally  heart 
murmurs.  With  great  interest  I  watched  the  development  of 
two  such  instances.  In  them,  initially,  the  pulse  frequency  was 
the  only  evidence  of  heart  trouble,  but  in  the  course  of  one  or 
two  years,  hypertrophy  followed.  In  another  case,  a  patient  had 
fallen  from  a  telegraph-pole  and  struck  his  left  thorax  region. 
(Case  XIX.)  Besides  the  great  pulse  rapidity  there  were  ab- 
normal pulsatory  impulses  of  the  thorax ;  a  dilatation  of  the 
right  ventricle  and  loud  diastolic  murmur  over  the  pulmonalis 
were  discovered.  The  positive  connection  between  this  condition 
and  the  accident  could  not  be  asserted.  Frantzel,  Leyden,  and 
others  have  sufficiently  demonstrated  the  development  of  these 
kinds  of  heart  disease  from  nervous  influences,  and  tliere  can  be 
no  doubt  of  their  thus  originating,  and  our  observation  teaches 
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that  a  stage  of  nervous  palpitation  of  long  duration  may  precede 
obvious  heart  disease. 

"  The  etiological  significance  of  severe  mind  disturbances 
in  Basedow's  disease  has  been  noted  by  olden  authors. 

"  Attention  is  called  to  cases  wherein  several  have  devel- 
oped arterial  sclerosis,  as  ascertained  by  examination,  after  a 
few  years  have  passed. 

"Exceptionally  the  pulse  may  intermit  at  times. 

"Concerning  vasomotor  conditions  the  paralyzed  ex- 
tremity is  occasionally  cyanozed,  the  skin  of  the  affected  part 
being  colored  bluish  red.  It  feels  colder  than  the  healthier  side, 
and  its  temperature  is  lower,  as  indicated  by  the  thermometer. 
The  cedematous  swelling,  also,  in  parts  over  which  will-power 
is  lost,  occurs  oftener  in  the  lower  than  in  the  upper  extremities. 
Associated  with  this,  very  often,  is  a  disposition  to  head  conges-* 
tions.  Slight  excitement  may  suffuse  the  face,  neck,  and  upper 
part  of  the  chest  diffusively,  or  with  splotches  of  red.  Light 
mechanical  skin  irritations  cause  a  persistent  red  streakiness, 
but  this  is  not  of  special  value,  for  it  can  be  observed  often  in 
healthy  persons.     As  regards  hyperidrosis,  I  agree  with  Page. 

^^  Digestion  and  General  Nutrition. — Even  in  severe  cases 
ability  to  eat  is  not  disturbed.  Loss  of  appetite,  which  may 
proceed  to  anorexia,  belongs  to  seldom-observed  cases  of  the 
kind.  Profuse  diarrhoea  is  mentioned  by  Page,  occasional 
vomiting  is  not  infrequent,  but  stomach  irritability  is  only  occa- 
sionally noticeable.  The  general  nutrition  is  not  markedly 
affected.  In  but  few  patients  has  the  emaciation  been  so  con- 
siderable, or  any  appearance  of  enfeeblement,  as  to  attract  atten- 
tion; but,  if  wc  are  to  believe  the  statements  of  patic^its, 
decreased  weiglit  often  does  occur.  An  excessive  thirst  is 
sometimes  complained  of,  with  profuse  urination,  but  without 
detectable  pathological  changes  in  the  urine. 

'•'Bladder,  Eect<d,  (did  Se:ru<d  Fiincfio/is. — In  a  part  of  the 
cases  there  wns  difficndty  in  micturating,  but  usually  this  was 
owing  to  a  morbid  frequency  ol'  desire  to  micturate;  at  times 
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others  stated  that  strong-  pressure  alone  would  cause  emptymg- 
of  tlie  bladder,  but  seldom  did  this  reach  the  necessity  of  sitting 
down  or  moving  the  bowels  at  the  same  time,  though  retention 
may  necessitate  the  use  of  the  catheter.  In  one  case  under  our 
observation  there  was  complete  ansesthesia  of  the  genito-urinary 
and  anal  mucous  membranes,  with  incontinence  of  urine  and 
faeces.  Defecation  usually  occurs  in  the  normal  way,  though 
there  is  frequently  constipation,  Bernhardt  claimed  that  a 
patient  of  his  had  to  immediately  respond  to  Nature's  call  or 
soil  himself  No  objective  proof  of  sexual  impairment  can  be 
made.  Patients  almost  invariably  state  this  condition  to  exist, 
and  where  those  who  have  no  damage-claim  to  urge  are  included 
support  is  lent  to  the  strong  probability  that  it  does  occur.  Com- 
plete impotency  may  then  be  inferred  as  sometimes  occurring, 
and  the  loss  of  sexual  desire  is  particularly  found.  Richard 
Scliulz  writes  to  me  that  in  patients  of  this  kind  spermatorrhcEa 
occurs,  with  flabby  penis.     Page  notes  monorrhagia. 

"  Temperature  of  the  Body. — Only  occasionally  were  tem- 
perature ranges  taken.  The  body  heat  was  generally  normal, 
but  there  is  no  doubt  of  occasional  febrile  conditions,  or  chilli- 
ness with  subsequent  temperature  rise. 

"'  Theories  of  the  Natiire  and  Genesis  of  Traumatic  Neu- 
roses.— The  olden  teachings  confined  attention  to  the  spinal-cord 
aflections,  though  the  disturbances  were  distributed  elsewhere, 
as  any  part  may  be  aftected  by  trauma.  The  cerebral  and 
psychical  eff'ects  are  mostly  noticeable.  Of  especial  value  as 
asserting  the  functional  theory  is  the  absence  of  patho-anotomical 
changes,  and  this  view  is  supported  by  Page,  who  shows  that 
the  opportunities  for  making  post-mortems  in  these  cases  seldom 
occurred,  and  that  no  case  was  of  use,  where  sections  were 
made,  to  demonstrate  inflammatory  or  degenerative  processes  as 
having  taken  place  in  the  central  nervous  organs  and  their 
membranes. 

"  The  physical  trauma  is  responsible  for  the  development  of 
only  a  portion  of  the  disease.     The  main  role  is  that  of  the 
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psychical,  such  as  the  fright.  The  mental  shock  causes  the  sub- 
sequent conditions,  which  would  not  generally  amount  to  much 
were  it  not  that  the  diseased  mind  prevented  reaction  from  the 
bodily  derangements,  thus  setting  up  permanent  disease. 

"There  are  no  constant  results  following  injuries,  for  we 
saw  light  and  severe  forms,  extensive  dermal  extravasations  and 
bone  fractures,  joint  contusions,  etc.  Further,  it  is  certain  that 
by  general  concussion  of  the  body,  as  they  principally  occur  in 
railway  injuries,  strained  muscles  and  ligaments  may  be  pro- 
duced, and  thus  the  back  pains  may  be  due  to  joint,  ligament, 
and  muscle  stretching,  and  the  circumstances  strongly  suggest 
the  probability  of  a  bending  of  the  spinal  cord  and  a  pull  or 
strain  upon  the  emerging  and  entering  nerves.  This  would  well 
suffice  to  account  for  the  pain ;  at  the  same  time  the  moment  of 
injury  is  attended  by  mental  concussion  and  a  permanent  mental 
effect  is  produced.  This  finds  support  in  conditions  of  paralysis 
based  upon  mental  causes,  or  the  permanent  pains  and  abnormal 
sensations  afford  fuel  to  the  psychosis,  from  whence  the  patho- 
logical state  is  derived,  and  gradually  all  such  conditions  become 
the  property  of  the  mental  state.  The  presumption  of  paralysis 
produces  it,  for  it  is  stamped  with  its  origination  from  an  idea. 

"Paralysis  from  idea  was  known  to  olden  authors,  but 
Charcot  more  fully  described  and  experimented  concerning  it. 
In  hysteria,  hystero-epilepsy,  and  hypnosis  this  phenomenon  can 
be  induced,  and  he  has  proven  that  this  kind  of  paralysis  and 
disturbance  of  sensibility  are  identical  with  symptoms  that  occur 
after  injuries.  From  this  Charcot  draws  the  conclusion  that 
these  paralyses  are  of  mental  origin ;  that  the  mental  shock 
produces  a  sort  of  hypnotic  condition,  and  thus  hypnotic  auto- 
suggestion induced  this  paralysis." 

I  have  purposely  avoidt^d  making  but  few  conmients  in  the 
course  of  this  translation  of  Oppenlieim's  records  and  obscn'va- 
tions,  for  their  excellence  lifted  them  above  either  commendation 
or  detraction.  Tlie  ])ntiencc,  toil,  care,  and  conscientiousness 
apparent  throughout  his  work  compels  the  approval  of  every 
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scientific  delver  in  liis  field,  and  the  world  owes  him  a  debt  of 
gratitude  for  his  exercise  of  rare  observational  powers  exerted 
in  the  study  of  his  cases,  and  I  hoped  to  read  that  Oppenheim 
had  anticipated  me  in  the  adoption  of  a  theory  that,  in  my 
opinion,  accounts  best  for  the  psychical  and  physical  phenomena 
of  the  obscure  disorder  under  discussion.  From  unusual  lamili- 
arity  with  spinal-concussion  cases  and  through  a  survey  of 
allied  nervous  conditions  I  have  long  held  the  opinion  that  the 
spinal  sympathetic  nervous  system  was  the  main  seat  of  prob- 
able organic  damage  in  these  cases;  a  statement  of  the  reasons 
for  believing  which  may  be  deferred  to  another  chapter.  After 
a  diligent  search  through  the  literature  of  the  subject,  my 
priority  in  making  this  claim,  I  think,  will  be  conceded.  At 
many  places  in  Oppenheim  s  thoughtful  work  he  has  touched 
closely  upon  this  ground.  The  saying  is  ascribed  to  Dr.  Sam. 
Johnson  that  "only  the  fool  never  changed  his  opinion,"  and 
Oppenheim's  abandonment  of  the  spinal-cord  lesional  idea  he 
absorbed  from  Westphal  shows  that  he  followed  his  scientific 
convictions;  his  encounter,  however,  with  the  French  school 
headed  by  Charcot,  in  which  Oppenheim  and  his  confreres  came 
off  victorious,  led  him  to  make  concessions,  and,  with  character- 
istic German  regard  for  what  seems  to  be  proven,  he  has  adopted 
Avhat  Putnam  calls  the  similarities  that  hysterical  conditions 
present  for  identities.  Observe,  for  instance,  the  fact  that  pareses 
predominate  in  concussion  cases,  while  paralyses  are  foremost  in 
hypnotics,  hystero-epileptics,  and  hysterical  persons. 

There  can  be  no  mistaking  Oppenheim's  inclination  to 
fasten  the  cause  of  the  major  phenomena  exhibited  by  trau- 
matic neuroses  symptoms  upon  an  affection  of  the  brain,  and 
his  attempts  to  do  so  constitute  the  weakest  part  of  his  book. 
His  observational  acumen  is  great,  but  he  has  missed  an  oppor- 
tunity to  group  larger  ranges  of  facts,  that  are  too  often  ignored, 
and  to  make  deductions  therefrom.     Proceeding,  he  says : — 

"  One  would  infer  that  peripheral  injuries,  as  in  Case 
XXIX,  a  patient  who  was  caught  in  a  rotating  wheel,  would 
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be  followed  by  molecular  degenerative  changes  in  the  central 
nervous  axis,  and  it  may  be  that  there  is  such  an  impairment  of 
the  cerebral-cortex  centres  for  movement  innervation,  producing 
paralysis.  So-called  local  shock,  which  precedes  motor  and 
sensory  paralysis,  is  commonly  of  a  transient  nature.  Charcot 
reasons  that  the  mental  shock  lowers  the  mental  status  of  the 
person  so  that  auto-suggestion  induces  a  permanent  paralysis. 
The  mental  disorder  induces  permanent  mind  disturbance,  and 
paralytic  conditions  depend  upon  this,  probably  through  a  direct 
fading  out  of  the  memory  ability  to  perform  certain  movements. 

"  There  is  great  danger  of  the  pains  instituting  depressed, 
hypochondriacal,  and  melancholic  conditions,  centralizing  atten- 
tion upon  the  suffering,  and  affording  a  nucleus  for  imaginary 
ailments.  * 

"  The  later  development  of  paralyses  is  thus  accounted  for. 

"  An  explanation  of  the  unilateral  sensory  and  motor  loss 
consists  in  the  opposite  cerebrum  from  the  part  of  the  head  that 
received  the  blow  being  affected,  locating  the  symptoms  upon 
the  opposite  side  from  the  brain  injury.  Concussion  of  the 
brain,  in  the  olden  sense,  cannot  be  considered  as  having  been 
occasioned  in  many  such  cases. 

"  From  cicatrices  irritations  may  spread  to  the  motor  cen- 
tres, and  would  naturally  be  reflected  back  to  the  injured  part. 

"  From  the  absence  of  post-mortem  findings  it  makes  it  all 
the  more  probable  that  the  brain  is  the  seat  of  the  symptoms. 

"  This  theory  would  prevent  the  justice  of  classifyhig  all 
these  symptoms  under  hyf^teria,  as  the  French  authors  do  in 
speaking  of  a  traumatic  hysteria.  If  all  the  numerous  functional 
diseases  could  bo  squeezed  into  the  term  hysteria,  then  traumatic 
neuroses  symptoms  miglit  also  be  includcxl,  but  not  otherwise. 

"  Sometimes  actual  lesions  occur  as  complications  of  this 
disorder,  but  I  formerly  overestimated  their  frequency,  Of  these, 
atro])hy  of  th(^  optic  nerve  and  pupillary  n^flex  defects,  or  other 
disorders,  afford  tlie  suspicion  of  a  material  foiuulation.  When 
the  injury  has  been  particularly  severe  sucli  complications  may 
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occur,  and  patho-anatomical  dangers  develop,  which  combme 
with  the  functional  disease.  Bernhardt  concedes  this  patho- 
logical union  of  the  functional  and  organic  disorders  in  the 
same  individual  as  likely  to  occur. 

"  It  is  well  known  that  trauma  may  originate  many  or- 
ganic diseases  of  the  central  nervous  system,  and  that  insidious 
changes  may  follow  injuries  and  cause  spinal-cord  degeneration, 
sometimes  producing  true  neuroses,  or  even  fatal  results. 

"  Predisposition. — Many  of  our  cases  of  injury  in  the  male 
were  previously  perfectly  sound,  able  to  work,  and  not  neurotic. 
In  others,  a  former  injury  had  been  sustained  which  left  no 
after-effects.  In  a  few  illness  had  preceded  the  accident,  and  a 
neuropathic  condition  w^as  obvious.  The  statements  of  patients 
were  not  alone  relied  upon  when  it  was  to  their  interest  to  regard 
the  trauma  as  the  main  factor  of  their  disease  ;  inquiry  was  made 
into  their  personal  characters  and  the  attendant  circumstances 
of  the  injury.  Light  accidents  suffice  to  bring  on  apparently 
severe  symptoms  in  those  predisposed  by  neuroses, — a  fact  to 
which  Charcot  alludes.  Case  XXIII  is  a  clear  illustration  of 
this.  She  was  the  offspring  of  the  marriage  of  blood-relations, 
and  before  the  injury  suffered  from  retinitis  pigmentosa.  A  fall 
upon  even  ground  sufficed  to  produce  a  severe  permanent  neu- 
rosis, upon  which  followed  decided  mental  alteration.  In  three 
other  cases  nervous  disabilities  succeeded  peripheral  injuries, 
such  as  femur  fracture,  hand  contusion,  etc.,  in  persons  who  had 
suffered  from  mental  ailments. 

"  It  will  not  do  to  conclude  that  the  blow  should  be  severe 
to  produce  permanent  injury. 

"  Alcoholic  addiction  can  cause  diseased  sensations  allied  to 
those  of  traumatic  neuroses,  and  previous  drunkenness  may 
aggravate  the  symptoms  of  traumatic  cause,  and,  though  there  is 
want  of  testimony  on  the  similarity  of  alcoholic  and  traumatic 
symptoms,  the  habit  certainly  lessens  the  powers  of  resistance  to 
disease. 

"  Rigler  thinks  that  railway  officials  are  predisposed  by 
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their  employment  to  the  development  of  traumatic  neuroses, 
through  irritation  of  the  nerve-centres  from  incessant  vibrations. 
To  our  regret,  recent  observations  have  not  touched  upon  this 
point,  so  it  lacks  corroboration. 

"  Course  and  Prognosis. — In  but  few  cases  does  the  ailment 
fully  develop  soon  or  immediately  after  the  injury ;  usually  a  few 
months  elapse  before  this  takes  place.  Primarily  pains,  parses- 
thesiae,  and  mental  aberrations  appear,  and  in  the  course  of 
weeks  or  months  motor  and  spastic  derangements  follow.  Dis- 
turbed speech  or  epileptic  attacks  are  still  longer  in  appearing. 
In  rare  instances  there  may  be  a  sudden  advent  of  the  disorder 
about  the  time  of  the  injury,  but  in  these  cases  swift  recovery 
ensues.  Ordinarily,  after  progressing  to  a  certain  stage  the  de- 
rangements are  stable,  though  some  symptoms  may  cease  and 
others  become  more  pronounced.  The  mental  alteration  is 
usually  obstinate,  and  differs  in  this  respect  from  hysterical  states, 
which  are  changeable  and  intermittent  or  capricious. 

"  As  regards  life  the  prognosis  is  favorable;  exceptions  occur 
when  nervous  heart  disturbances  proceed  to  organic  affections. 
A  dano-er  to  life  exists  in  an  inclination  to  suicide  throu<>-h  mind 
derangement,  but  this  is  seldom  realized.  Complete  recovery 
seldom  takes  place,  from  our  observation.  Even  Page*  admits 
this,  for  in  most  of  his  cases  he  notes  a  diseased  irritability  re- 
maining, which  marks  the  person  as  a  '  damaged  man.'  At  all 
times  these  patients  are  liable  to  develop  a  severe  hallucinatory 
bewilderment,  or  insanity, — a  transformation  which  we  have 
several  times  had  an  opportunity  to  witness. 

"Of  dubious  prognosis  are  such  cases  in  which  epilepsy  or 
dementia  is  included  in  the  symptoms,  as  well  as  where  decided 
cardiac  troubles  are  present.  Not  uncommonly  special  regime 
produces  a  betterment  in  some  cases,  but  it  is  especially  observ- 
able that  those  who  are  involved  in  legal  proceedings  are  re- 
tarded in  their  recovery  ;  and  this  is  a  complication  to  be  con- 
sidered.    Often  the  interest  in  an  expected  verdict  causes  the 

*  Medical  Times  and  Gazette,  i,  1885. 
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patient  not  to  desire  recovery  until  his  suit  is  decided.  The 
patient  thinks  it  is  to  his  interest  to  exaggerate  tlie  subjective 
difficulties  and  to  simulate.  The  law  proceedings  weigh  heavily 
upon  the  individual  and  affect  him  more  because  he  is  mentally 
altered.  So  we  often  see  improvement  in  their  symptoms  after 
a  favorable  issue,  but,  in  my  experience,  the  greater  number 
have,  after  the  termination  of  the  legal  quarrel,  remained  un- 
changed in  their  ailments  by  the  event. 

'■' Therapeusis. — As  in  the  treatment  of  all  diseases,  there 
is  a  necessity  for  the  absence  of  all  irritating  influences ;  and 
noxious  circumstances,  likely  to  cause  an  increase  of  the  mental 
irritability,  must,  so  far  as  controllable  by  the  physician,  be 
mitigated  ;  and,  with  this  in  view,  legal  contests  should  be  settled 
as  soon  as  possible.  Often  I  have  known  suits  to  drag  along 
over  a  year  or  two,  rendering  the  patient's  condition  worse. 
Quick  decisions  are  not  always  practicable,  as  the  medical  opinion 
cannot  be  readily  framed  in  all  cases  at  the  outset  so  as  to  afford 
a  definite  prognosis.  It  is  to  the  interest  of  the  sufferer  to  recom- 
mend settlements  and  to  see  that  there  is  no  clause  left  by  which 
new  legal  matters  can  be  instituted. 

"A  difficult  therapeutical  question  occurs  in  determining 
what  occupation  the  patient  should  follow.  In  severe  cases,  of 
course,  nothing  suitable  can  be  found,  and  in  any  case  railway 
pursuits,  or  positions  of  responsibility,  are  out  of  the  question. 
Light  w^ork  sometimes  is  attended  with  marked  benefit. 

"  Tight  bandaging  is  apt  to  aggravate  ailments  of  this  sort, 
and  Charcot  states  that  in  functional  paralytics  a  tendency  to 
contractures  may  be  induced  by  tight  bandages,  and  sometimes 
a  few  turns  of  the  bandage  suffice  to  produce  contractures. 
Rapid  atrophy  of  muscles  was  brought  on  in  one  instance, 
though  the  direct  connection  could  not,  with  certainty,  be 
proven. 

"Where  there  is  positive  mental  disturbance  complete 
quietude  is  an  important  requisite  to  treatment.  Most  patients 
feel  the  need  of  seclusion,  and  seek  it ;  and  this  necessity  should 
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be  fulfilled.  Its  prevention  affects  healing  processes  badly.  A 
trip  on  the  sea  may  be  beneficial,  but  sea-bathing  cannot  be 
recommended.  Occasionally  good  effects  are  reported  from  a 
course  of  bathing  at  springs.  They  state  that  the  pains  and 
stiffness  are  ameliorated  thereby.  Rubbing  with  cold  water 
should  be  tried,  though  the  results  are  uncertain.  The  electric 
current  in  these  neuroses,  at  times,  gives  excellent  results,  the 
most  trustworthy  being  the  galvanic  current  applied  to  the  head. 
I  have  seen  such  troublesome  symptoms  as  headaches,  tinnitus, 
and  insomnia  lessened  by  its  application.  Other  patients  are  too 
sensitive  to  electricity  to  be  able  to  receive  benefit  from  it,  and 
it  is  likely  that  in  such  cases  the  mental  trouble  is  at  work  to 
resist  the  effects  of  treatment.  The  faradic  current  is  of  no  use, 
though  the  brush  may  be  used  for  anaesthesia  as  well  as  the 
faradic  current  for  the  muscles  of  the  paralyzed  extremities. 
The  electric  bath  I  have  observed  very  little  in  utilization  for 
these  cases,  but  one  of  my  patients  had  a  syncopal  attack  wdth 
its  first  trial,  and  its  further  use  was  stopped. 

"  From  our  present  knowledge  the  main  therapeutical  meas- 
ures sliould  be  addressed  to  the  mental  condition.  It  lies  in  the 
power  of  the  physician  to  calm  the  patient  with  assurances  of 
cure  and  that  his  life  is  not  endangered.  Such  statements  affect 
the  condition  favorably.  The  difficulty  is  increased  by  allowing 
the  patient  to  mistrust  that  you  are  ignoring  the  disease,  and  his 
loss  of  confidence  renders  treatment  abortive.  Then  if  anxiety 
be  permitted  to  develop  between  tlie  patient  and  physician  it 
causes  inconveniences  and  begets  distrust  on  both  sides.  An 
instance  is  recalled  of  a  sufferer  who  went  the  rounds  of  several 
medical  men,  none  of  whom  believed  in  the  g(nniincness  of 
his  troubles,  with  the  result  of  a  real  psychosis  being  thus 
created. 

"Hecent  hypnotic  measures  have  been  suggested.  By 
Charcot's  hypothesis,  conditions  that  could  be  ])ro(luced  by  auto- 
suggestion should  be  relieved  by  it,  but  practically  it  does  not 
avail.     I  have  occasionally  succeeded  in  hypnotizing  some  of 
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these  patients,  but  was  not  able  by  suggestion  to  free  them  from 
their  difficulties. 

"Medicaments  have  but  limited  usefulness  to  record.  In 
my  experience  bromides  are  best.  The  'blues,'  the  fright  con- 
ditions, the  startlings,  insomnia,  2:)avor  nocturnus^  and  heart 
palpitations,  under  sodium  or  potassium  bromide,  have  under- 
gone amelioration.  Page  warns  against  the  persistent  use  of 
these  remedies.  Antifebrin,  in  half  to  one  gram  doses,  occasion- 
ally relieves  pain.  From  hypoderrnics  of  antipyrin  I  have  seen 
no  effects.  Against  insomnia  bromides  or  paraldehyde  can  be 
given,  but  in  severe  cases  chloral  or  morphine.  Other  nervine's 
and  tonics  may,"  at  times,  be  administered.  Nutrition  must  be 
attended  to  by  good  diet  Avhen  the  strength  is  low.  There  is  so 
great  an  intolerance  of  stimulants  in  these  cases  that,  though 
beer  and  wine  may  be  allowed  in  moderation,  the  stronger  alco- 
holics, and  even  coffee  and  tea,  should  be  forbidden. 

"  Charcot  regards  massage  as  local  hypnotizing,  and  advises 
it.  In  the  nervous  clinic,  at  times,  setons  have  been  inserted 
with  good  results,  particularly  when  headaches,  pains  in  the 
neck,  or  spastic  conditions  existed.  Some  felt  so  much  improved 
that  they  visited  the  hospital  for  a  reapplication  of  the  setons. 
In  two  cases  from  which  I  excised  small  pieces  of  muscle  im- 
provement of  motility  followed.  Lesser  operations  performed 
on  them  without  anaesthetics  resembled,  in  the  absence  of  pain 
reaction  and  haemorrhages,  operations  upon  the  cadaver.  Berg- 
man advises  cicatricial  excision  if  the  spasm  is  preceded  by  an 
aura  starting  from  that  point,  and  if  there  is  an  epileptogenic 
zone„  In  Case  XXXIII  the  results  from  this  were  not  perma- 
nent, but  cases  are  known  where  definite  healing  has  occurred. 

^^ Forensic  Observations. — The  following  .questions  are 
usually  propounded  to  the  physician: — 

"Is  John  Doe  sick,  and,  if  so,  from  what  does  he  suffer] 

"Is  there  a  connection  between  his  illness  and  the  accident "? 

"  Is  the  disease  curable,  and,  if  so,  in  what  time  can  it  be 
cured  1 
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"Does  it  cause  complete,  or  partial,  inability  to  earn  his 
living  1 

"If  there  is  only  partial  disability,  what  per  cent,  is  if? 

"By  the  terms  of  the  accident-insurance  law  of  July  16, 
1884,  every  workman  receives,  if  totally  disabled,  66^  per  cent, 
of  his  working  salary  during  his  sickness,  and  lesser  amounts, 
]jro  irita,  for  partial  disablements.  The  method  of  determining 
such  things  must  be  arbitrary,  for  there  can  be  no  fixed  rule  in 
such  matters.  The  scientific  deputation  to  form  a  medical 
opinion  on  the  subject,  according  to  Becker,*  defined  working 
ability  to  be  that  which  enabled  the  performance  of  bodily  and 
mental  activities,  in  the  degree  to  which  the  person  was  accus- 
tomed, and  the  loss  of  this  constitutes  working  disability.  Against 
this  the  superior  tribunal  opposed  the  declaration  that  disability 
to  work  did  not  consist  in  the  diminished  ability  to  do  customary 
work,  but  the  disability  to  do  the  ordinary  bodily  acts,  which  do 
not  require  extra  strength  to  perform,  and  this  need  not,  neces- 
sarily, be  manual  labor.  According  to  von  Woetke  (Accident- 
Insurance  Law  of  July  6,  1884,  with  Berlin,  1885,  opinions),  it 
is*  impossible  to  estimate  the  degree  of  bodily  and  mental 
strength,  and  the  actual  earnings  should  be  considered. 

"Many  of  the  queries  are  incomplete,  and  often  inappli- 
cable to  the  case;  and  the  question  as  to  whether  there  is  any 
disease  at  all  requires  a  decision  as  to  the  whole  matter  of  simu- 
lation, which  can  seldom  be  made  unqualifiedly. 

"I  have  detected  impostors,  and  proven  all  their  symptoms 
to  be  false.  Other  authors  claim  that  simulated  symptoms 
fnnpicntly  cease  in  hospital,  wliile  under  observation.  Usually 
malingerers  have  erroneous  notions  as  to  the  nature  of  the 
symptoms,  and  their  grouping  may  be  inaccurate,  and  thus  lead 
to  their  detection.  II'  the  pen-son  is  seen  at  a  place  of  amuse- 
ment, whether  recovered  or  not,  the  laity  is  impressed  with  the 
idea  of  there  being  fraud;  and  the  rigidly  stift"  walk,  such  as 
the  mihtary  affect,  often  is  taken  as  evidence  of  soundness. 

*Aiileitung  zur  liestiiumung  der  Arbeits  luul  Erwerbsuufahigkeit  nacli  N'erletzuiigen. 
lierlin,  188?. 
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"Rigier  shows  that  from  the  instituting  of  railways  up  to 
the  law  of  June,  18T1,  nineteen  collisions  and  fifteen  derail- 
ments occurred,  and  in  these  only  six  persons  were  permanently 
injured;  after  that  time,  to  the  end  of  1876,  twelve  collisions, 
seven  derailments,  and  thirty  persons  with  similar  troubles,  were 
noted;  and  when  the  corporation  prosecution  law  passed,  nine 
times  this  number  of  cases  were  recorded, — a  fact  that  indicates 
abuse  of  the  law,  and  that  these  parties  were  not  hurt  so  much 
as  they  claimed  to  be.  There  is  a  greater  disposition  to  exag- 
gerate symptoms  than  to  manufaeture  them  outright. 

"There  appears  a  test  of  importance  in  the  information  the 
patient  is  liable  to  possess  of  the  value  of  the  objective  and 
subjective  symptoms. 

"No  doubt  some  experts  are  able  to  imitate  forms  of  paraly- 
sis, but  only  at  times. 

"  Sufficient  weight  cannot  be  given  to  paralytic  conditions, 
in  persons  who  have  no  cause  to  cheat,  in  estimating  the  reality 
of  symptoms  in  those  who  really  have  organic  trouble,  with  the 
requisite  knowledge  of  the  value  of  injury  neuroses  to  enable 
them  to  falsify.  Further,  it  is  a  matter  of  considerable  weighti- 
ness,  in  determining  pretense,  that  seldom  do  single  symptoms 
exist,  and  it  is  their  sum  that  make  the  characteristic  whole. 
The  best-informed  simulator  would  not  be  able  to  bring-  together 
all  the  mental,  motor,  and  sensory  features.  In  many  cases 
hospital  observation  is  indispensable,  and  for  long  periods,  as  to 
whether  there  may  be  sleep-walking,  spasms,  etc.,  which  only  oc- 
casionally occur,  and  may  not  do  so  at  the  time  of  the  physician's 
visit.  Heart  symptoms  require  time,  also,  for  the  pulsations 
may  be  simply  temporarily  increased  at  the  moment  of  inspection. 

"Exaggeration  is  difiicult  to  exclude  by  estimation,  as,  for 
example,  the  pains  and  abnormal  sensations.  Expressions  of 
pain  in  the  face  and  acts  which  do  not  depend  on  the  will- 
power must  be  judged,  and  yet  there  are  persons  who  do  not 
show  pain  externally. 

"Case  XXXI  had  a  contused  hip-joint,  with   pain   and 
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fixation  of  leg.  Two  prominent  physicians  claimed  that,  if  he  did 
not  simulate,  he  considerably  exaggerated.  Observation  in  hos- 
pital proved  all  the  traumatic  coxalgia  to  be  present;  partial 
hemiansesthesia,  including  the  face,  and  slight  atrophy  of  the 
riglit-leg  muscles  were  proven  by  electrical  tests,  Brodie's  symp- 
tom, etc. 

"Those  who  are  accustomed  to  treat  hypochondriacal,  hys- 
terical, and  neurasthenic  patients  know  the  great  trouble  there 
is  in  differentiating  the  disorder.  Objective  disease  may  be 
found  after  repeated  examination  which  had  been  overlooked  at 
first,  and  may  be  of  great  value. 

"Disease  may  have  existed  before  the  accident,  and  then 
claimed  to  have  resulted  from  it.  I  have  had  two  such  cases. 
But  where  an  accident  exaggerates  or  renders  worse  pre-existing 
disease,  the  claim  is  valid.  This  is  decided  by  a  law  decision 
of  February  4,  1887.  Where  there  is  a  neuropathic  tendency 
beforehand,  it  should  be  proven  that  the  accident  aggravated  it, 
or  not,  as  the  case  may  be.  Alcoholism  is  different,  however,  as 
it  can  produce  symptoms  similar  to  the  disease.  The  toxic 
neuroses  and  psychoses  are  closely  related  to  ti-auma. 

"No  doubt  organic  spinal  disease  developed  in  one  case 
half  a  year  to  a  year  after  injury,  and  a  tumor  in  the  dissemi- 
nated sclerosis  appeared  after  a  severe  mental  concussion.  There 
are  a  number  of  such  well-attested  instances  in  the  literature. 

"Opinions  as  to  curability  are  difficult  to  form,  as  well  as 
of  the  degree  of  incapacitation.  We  know  that  many  cases  are 
very  stubborn,  and  have  but  little  chance  of  permanent  and 
complete  healing.  Tlie  postponement  of  decisions  and  the 
existence  of  poverty  protract  the  disease.  Eigler  states  tliat 
formerly  the  injured  were  compelled  to  resist  their  diseased 
tendencies  and  go  to  work,  when  there  were  no  damages  to  be 
claimed;  but  I  do  not  agree  with  him  in  this  respect,  for  a 
mental  affection  could  not  be  cured  by  such  means. 

"  As  to  permanent  disability,  it  is  best  to  be  reluctant  with 
an  opinion.     Where  severe  forms,  such  as  insanity,  existed,  or 


OPPENHEIM   ON    TRAUMATIC    NEUROSES.  117 

where  there  is  a  positive  lowering  of  the  intelligence,  such  as  is 
produced  by  epilepsy,  a  decision  may  be  reached.  Atrophy  of 
the  optic  nerve,  pupillary  affections,  or  where  irreparable  injury 
accompanies  the  complaint,  some  approximate  idea  of  the  dis- 
ability duration  is  enabled.  Where  neuroses  persist  for  one  or 
two  years,  and  do  not  tend  to  grow  better,  it  is  unlikely  that 
complete  recovery  will  occur. 

"When  the  injury  has  appeared  to  be  light  I  have  advised 
work  to  which  no  responsibility  of  consequence  was  attached, 
such,  for  example,  as  a  few  hours'  office  work,  the  position  of 
porter  in  a  private  dwelling,  and  such  occupations.  Railway 
work  is  not  to  be  thought  of  as  at  all  suitable.  It  pertains  more 
to  the  lawyer's  duty  to  ascertain  and  declare,  from  the  testimony, 
to  what  degree  the  inability  from  injury  requires  the  undertaking 
of  work  of  inferior  activity." 


CHAPTER  VI. 

Illustrative  Cases  of  Spinal  Disease, 
part  i. personal  observations. 

I.  A  Case  of  Concussed  Spine  causing  the  Typical  Nervous  Symp- 
oms  known  as  Spinal  Concussion.  Incomplete  Recovery. — Isaac  W.  Hol- 
land, set.  30,  a  strong,  healthy  man,  weighing  one  hundred  and  ninet}^- 
seven  pounds,  a  railway  conductor,  to  which  place  he  had  been  promoted 
during  twelve  years'  railroad  service,  was,  in  Fehruar}',  1883,  in  the  pas- 
senger coach  of  a  train  which  collided  with  another,  and  was  thrown 
upon  a  cushioned  seat  and  thence  to  the  floor.  He  complained  of  having 
been  "  shaken  up,"  but  remained  about  the  wreck  several  hours,  assisting 
others,  and  then  wallied  two  miles,  resuming  his  work  later  in  the  da}', 
and  was  on  dut,y  eight  da3's,  after  which  he  laid  off  two  daj's,  as  he  "  felt 
badly:"  tried  two  days  more  on  the  train,  then  stoi)ped  at  home  five 
days,  and,  though  his  undefined  bad  feelings  persisted,  he  continued 
thereafter  twentj-one  daj^s  more  on  the  road. 

Ho  manfully  struggled  against  the  depression,  the  "  scared  "  sensa- 
tions and  "  rheumatism  "  in  his  back,  and,  at  one  time,  was  inclined  to 
adopt  the  opinion  of  a  practitioner  that  it  was  only  a  liver  disorder.  He 
went  from  Chicago  to  Davenport,  Iowa,  on  the  train,  to  visit  the  road 
surgeon,  who,  after  an  examination,  failed  to  find  any  evidence  of  organic 
disease.  Returning  to  his  home,  and  his  disability  growing  more  aggra- 
vated, suit  was  brought  against  the  company  ;  four  months  after  begin- 
ning which  he  enjoyed  a  remission  of  his  pains  and  applied  for  his  old 
place  on  the  road,  but  was  refused,  and  the  same  day  he  took  to  his  bed, 
where  he  remained  for  a  3^ear  and  a  half  preceding  the  trial  of  his  claim. 
The  allegations  were  that  he  had  eaten  but  one  meal  a  day  in  this  time, 
and  that  the  light  hurt  his  ej-es  so  that  the  room  had  to  be  kept  darkened 
all  the  time.  His  weight  had  fallen  from  one  hundred  and  ninetj^-seven 
to  one  hundred  and  two  pounds.  He  preferred  to  be  alone  until  he 
wanted  his  position  in  bed  changed,  for  which  he  required  help  ;  he  lost 
strength  continually  ;  his  back  was  the  principal  seat  of  pain  ;  he  suffered 
continuous  headaches,  prickling  sensations,  numbness,  and  pain  in  all 
parts  of  his  body  ;  he  had  not  a  good  night's  sleep  for  over  a  year;  liis 
eyes  were  weak  and  sight  was  blurred  ;  his  appetite  and  digestion  were 

Note.— Full  names  of  patients  given  by  their  permission  or  that  of  their  friends. 
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poor ;  arms  and  legs  felt  coustantl}^  cold  ;  he  had  but  little  strength  in 
his  arms  and  legs  ;  could  not  walk  without  assistance,  and  ever}'  move- 
ment caused  pain ;  even  piano-pla3ang  annoyed  him,  and  the  slight  noise 
of  a  footfall  on  the  carpet,  as  well  as  conversations,  or  trivial,  sudden 
sights  or  sounds,  irritated  him  out  of  all  proportion  to  the  cause.  In 
December,  1884,  at  the  request  of  plaintiff 's  counsel,  Kretzinger  Brothers, 
I  visited  Mr.  Holland  and  found  him  in  bed,  with  a  screen  shading  a  dim 
light  from  his  eyes,  and  the  windows  were  darkened.  His  muscles  were 
relaxed  and  flabby,  and  there  was  plainl}'  seen  emaciation  in  all  parts  of 
the  face,  trunk,  and  extremities.  There  was  extreme  pupillary  dilata- 
tion, but  this  may  have  been  due  to  the  darkness,  though  others  in  the 
room  did  not  exhibit  the  same  extent  of  dilatation.  The  light  reflex  was 
not  prompt,  and  the  seeming  photophobia  caused  me  to  desist  from  com- 
plete tests  as  to  this.  He  shifted,  or  hitched,  himself  in  bed,  an  inch  or 
two  at  a  time,  by  means  of  a  rope  at  the  head  of  the  bedstead.  His  back, 
the  entire  length,  was  of  a  dark  hue,  the  width  of  a  hand,  closely  resem- 
bling, if  it  was  not,  hypostatic  congestion  of  the  dermis,  due  doubtless 
to  dorsal  decubitus.  Fibrillary  tremors  were  every  few  minutes  plainl}^ 
observable  in  his  arms  and  hands,  and  less  frequentl}'  elsewhere.  Grosser 
tremulousness  of  the  hands  also  occurred.  The  temperature  was  gener- 
ally subnormal,  his  feet  ranging  eight  or  nine  degrees  below  normal, 
though  wrapped  in  blankets.  Apparently  there  was  uniA-ersal  hypernes- 
thesia,  and  the  finger-tips  were  anaesthetic  ;  there  was  impaired  sensation 
upon  the  radial  sides  of  both  arms  ;  the  inner  sides  of  the  legs  and 
feet  were  similarly  more  aftected  than  the  outer  sides,  but  there  was 
generally  lessened  discrimination  of  touch.  There  was  a  more  blunted 
sensation-appreciation  about  the  lumbo-dorsal  junction  of  the  left  than 
upon  the  right  side,  and  in  the  middle  dorsum  this  was  reversed,  the 
right  side  being  more  anaesthetic.  Pressure  on  the  spinous  processes 
caused  acute  pain,  less  in  the  cervical  and  sacral  regions,  greatest  in  the 
lower  dorsal  region.  He  complained  of  an  incessant  headache,  with  fre- 
quent "  thickness  of  the  tongue  "  in  speaking.  Siglit,  hearing,  and  touch 
were  hyperaisthetic.  He  was  not  able  to  fix  his  attention  u[ion  anything 
for  any  length  of  time,  and  his  friends  spoke  of  his  unwonted  irritability. 
His  grasp  registered  on  the  dynamometer  25  with  either  hand.  Feeble 
motility  was  evident,  approaching  paresis. 

The  genitals  were  flaccid,  and  erectile  ability  and  desire  wiM-e  said  to 
be  absent.  There  were  no  vesical  or  rectal  difliculties.  He  Avas  not  able 
to  eat  much  at  a  time,  and  felt  disincliued  to  eat  at  all. 

He  Avas  not  a,l)le  to  sleep  more  than  liflciMi  minutes  at  a  time,  and 
awoke  unrefreshed  and  pers[)iring  from  liori-ible  dreams. 

The    patellar    reflexes  were   greatly  exaggerated,  and  the  tapping 
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\  Cfinsed  excruciating  pain  in  his  back  and  head.  His  family  physician 
stated  that  epileptiform  convulsions  began  a  3'ear  before,  and  were  in- 
creasing in  severity. 

The  patient  was  haggard  and  cj^anotic  ;  he  carried  his  back  in  an  un- 

,  yielding,  stiff  manner,  and  avoided  every  movement   possible,  and  such 

tbtit  he  found  necessary  to  make  w^ere  slowly  and  tremulously  performed. 

Ordinary  faradic  and  galvanic  currents  caused  too  much  pain  to  en- 
able their  being  increased  sufliciently  to  obtain  muscular  contractions. 

His  pulse  was  slow,  but  increased  upon  his  attempting  motions. 
Owing  to  his  sufferings  and  inability  to  undergo  prolonged  examination 
other  tests,  such  as  those  of  his  gait,  etc.,  w^ere  omitted. 

The  claim  was  hotly  contested  in  a  Chicago  court  on  the  ground  of 
malingering,  voluntar^^  starvation,  preponderance  of  subjective  over  ob- 
jective conditions,  etc.,  but  it  became  manifest  to  the  jury  that  Holland's 
case  was  genuine,  and  he  was  awarded  $25,000,  which  the  Supreme  Court 
increased  by  interest  and  costs  to  $31,000. 

There  was  a  consistenc}-  in  the  totality  of  the  symptoms  he  presented, 
and  a  harmonious  blending  of  both  the  objective  and  subjective  troubles, 
together  with  their  agreement  with  the  classical  descriptions  of  Erichsen. 
Furthermore,  Mr.  Holland's  good  reputation  gave  strength  to  his  state- 
ments (as  it  should  in  all  cases),  and,  so  far  from  his  feigning  disease,  he 
repeatedl^y  denied  the  existence  of  difficulties  concerning  which  he  w^as 
interrogated  so  often  that  he  knew  they  w^ould  be  regarded  as  favoring 
his  case  were  they  present. 

For  nearly  a  year  after  the  trial  and  verdict  his  condition  remained 
about  the  same.  In  1886  he  was  still  confined  to  the  house,  but  sat  up 
more.  In  1887  a  barn  caught  on  fire  near  his  house  and  he  was  greatl}' 
prostrated  by  the  excitement  for  a  week  or  so,  but  seemed  to  gain 
strength  thereafter,  and  in  the  fall  of  that  year  began  to  go  outdoors  in 
a  wheel-chair,  which  at  first  was  pushed,  but  in  a  month  or  so  he  was 
able  to  roll  it  himself  for  half  a  block  at  a  time. 

The  last  convulsion  he  had  was  in  December,  1887.  At  the  present 
writing,  September,  1889,  he  is  able  to  walk  a  few  blocks  at  a  time,  but  is 
easily  fatigued  ;  has  no  endurance  ;  his  volition  is  impaired  ;  makes  up 
his  mind  to  do  anything  with  difficulty ;  his  back  still  aches,  and  is  ten- 
der in  the  cervical  and  lumbar  regions.  He  walks  stiffly  and  slowly  and 
has  to  be  careful  about  his  movements  ;  and  he  feels  worse  in  the  morn- 
ings, as  his  sleep  is  disturbed  by  pain  in  his  back  and  by  frightful  dreams, 
which  awake  him.  He  is  forced  to  lie  down  often  during  the  da}^ ;  appe- 
tite is  still  impaired  ;  weight  one  hundred  and  thirty  pounds  (a  difference 
of  sixty-seven  pounds  less  than  his  original  weight).  He  is  more  cheer- 
ful recently,  but  is  easily  annojed    and  suffers  from  headaches  often. 
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Surface  hypersestliesia  at  times  relieved  b}-  walking  about,  but  when  irri- 
tated he  feels  better  by  lying  down  in  a  darkened  room.  Eyesight  too 
much  blurred  to  enable  reading  or  writing  except  for  a  few  minutes.  He 
has  attacks  of  dizziness  and  ringing  in  the  ears.  When  tired  the  fibril- 
lary tremors  appear;  he  avoids,  as  far  as  possible,  all  draughts  of  air 
and  annoyances  generally  ;  knee  reflexes  slightly  increased ;  left  side 
slightly  anaesthetic,  and  more  impaired  motorially  than  right.  Romberg's 
swaying  symptom  present.  Dynamometer  grasp  40,  with  each  hand,  and 
the  light  still  causes  pain  in  his  eyes.  He  is  not  able  to  engage  in  any 
kind  of  work. 

II.  A  Case  of  Probable  Haling er^ivg. — In  1884  a  midwife  brought 
suit  against  a  Chicago  street-railway-  company,  alleging  injuries  sus- 
tained in  a  fall  from  a  street-car  in  motion.  She  was  brought  into  court 
in  a  wheel-chair,  and  maintained  rigidity  of  the  left  leg,  which  she  claimed 
was  paralyzed.  Dr.  A.  J.  Baxter  and  I  were  requested  by  the  company 
to  make  an  examination  of  the  case,  but,  b}^  the  laws  of  Illinois,  this 
could  only  be  done  by  the  plaintift''s  consent,  which  she  would  not  grant. 
(I  make  it  a  rule  to  insist  upon  the  fullest  courtes}^  being  extended  to  the 
physicians  of  the  defense  in  all  cases  of  the  kind,  and  no  honest  reason 
can  be  valid  for  taking  advantage  of  such  a  laAv.)  The  court  thereupon 
selected  two  surgeons,  one  of  whom  was  \evy  conscientious,  and  their 
report  was  adverse  to  her  claim.  She  subsequently  figured  conspicuously 
in  other  lawsuits  and  seemed  to  have  fully  recovered  from  her  "  paral- 
ysis." How  much,  if  any,  real  injur^^  existed  in  her  case  cannot  now  be 
ascertained.  It  is  known  that  a  year  after  the  claim  was  made  she  walked 
the  streets  and  transacted  business, and  certainly  she  greatly  exaggerated 
her  ailments,  if  she  had  any.  My  regard  for  the  opinion  of  one  of  the 
surgeons  who  were  called  by  the  judge  leads  me  to  believe  that  the 
plaintiff  was  shamming,  in  spite  of  this  opinion  being  coincided  in  by  the 
other  surgeon,  who,  though  skilled,  enjoys  the  reputation  of  being  a  great 
society  intrigant,  politician,  and  facile  swearer  for  the  side  that  engages 
him.  Evidently  paralysis  and  pain  constituted  the  plaintiff's  idea  of  the 
requisites  for  spinal  concussion,  for,  as  lar  as  ascertained,  there  were  no 
other  conditions  alleged  as  caused  by  the  concussion  to  lier  s[)ine. 

III.  Fall  tqwn  the  Feet.,  Jarring  the  Sjnne,  followed  by  Spinal-Con- 
cusaion  Symptoms  and  Death. — Dr.  E.  W.  Du  Bose,  xi.  38,  Post  Surgeon, 
U.  S.  A.,  at  Forts  Seward  and  Lincolu,  Dakota,  during  1873  to  1878, 
while  in  Washington,  D.  C,  in  the  early  part  of  the  latter  year,  acci- 
dentally walked  off  the  pavement  into  an  excavation,  some  eight  or  ten 
feet  deep,  alighting  upon  his  feet,  jarring  his  spinal  column,  but  with 
apparently  temporary  effect.  The  doctor  Avas  tall,  with  an  erect,  military 
carriage,  to  which  latter  he  probably  owes  his  death,  as  he  did  not  see  the 
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pitfall  when  he  walked  into  it.  His  uobilit}^  of  character  and  learning 
were  widely  respected  and  endeared  him  to  me.  I  first  learned  of  the 
accident  in  August,  1878,  when  I  was  shocked  to  find  him  completely 
changed.  He  was  thinner  and  his  face  exhibited  evidences  of  suffiering. 
He  said  his  head  tortured  him  unceasinglj^  He  was  gloomy  and  reticent 
and  constantly  endeavored  to  restrain  his  irritability;  he  walked  slightly 
bent  forward,  with  all  his  former  vigor  gone;  rotation  of  the  spine  was 
painful  and  micturition  required  a  long  time,  from  detrusor  paresis.  His 
steps  were  short  and  slow.  There  were  no  paralyses  or  other  organic 
symptoms  observable,  no  fracture  nor  dislocations  of  the  spii>e.  His 
sleep  was  troubled,  appetite  poor;  paresthesia,  h3^persesthesia,  and  anaes- 
thesia general.  He  could  not  stand  with  his  eyes  closed,  nor  could  he 
read  at  all,  as  everything  "swam"  when  he  attempted  it.  He  could 
slowly  rotate  and  flex  his  vertebrjB  and  head,  though  it  cost  him  pain  to 
do  so.  He  could  stoop  only  by  supporting  himself.  There  were  vertigi- 
nous sensations,  tinnitus  aurium,  and  a  tendenc}''  to  seek  seclusion 
and  darkness;  the  latter  to  relieve  his  photophobia.  After  our  parting 
I  was  unable  to  hear  from  him,  as  he  did  not  write,  and  the  surgeon- 
general  referred  my  inquiry  to  the  health  oflScer,  who  forwarded  to  me 
the  following  information: — 

Health  Department,  District  of  Columbia, 

No.  503  D  Street,  N.  W.,  Washington,  D.  C, 

April  24,  1889. 
I A  Transcript  from  tlie  Record  of  Deaths  in  the  District  of  Columbia.  ] 
Emory  W.  Du  Bose,  died  July  4,  1880,  aged  forty -one  years  ;  unmarried  ; 
white;  physician;  birthplace  South  Carolina ;  duration  of  last  sickness  fifteen, 
months  ;  cause  of  death  organic  disease  of  brain  and  spinal  cord  and  acute  melan- 
cholia ;  place  of  death.  Government  Hospital  for  the  Insane  ;  medical  attendant, 
W.  W.  Godding,  M.D.  ;  buried  in  Glenwood  Cemetery;  undertaker,  Anthony 
Buckly.  (Signed  by) 

Smith  Townshend,  M.D., 

Health  Officer  and  Registrar. 

Even  though  in  this  case  organic  lesions  of  some  kind  may  have 
existed,  his  s^miptoms  were  those  of  spinal  concussion  with  whatsoever 
complications  or  consequence. 

lY.  Fall  upon  the  Back.  Concussion  Symptoms  Two  Years.  Be- 
covery. — Mrs.  G.  C.  Paoli,  past  middle  age,  wife  of  a  noted  Chicago  phy- 
sician, fell  on  an  'my  pavement,  striking  sacrum  and  back  of  head.  She 
was  unconscious  and  vomited  later,  but  rallied.  Great  emaciation  and 
weakness  followed  without  paralysis  or  paresis;  there  were  hypersesthesise, 
especially  auditory;  tenderness' and  rigidity  of  the  spine,  with  depression 
and  general  pains,  especially  in  the  back;   disturbed  sleep  and  headache. 
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In  two  years  there  was  gradual  but  complete  recover}',  which  was  brought 
about  b}^  constant  exercise  of  skill  and  care. 

Y.  General  Concussion  to  Body  and  Scalp  Wound.  Concussion 
Symptoms  at  first^  and,  later,  Insanity. — F.,  aet.  28,  was  asleep  at  the 
moment  of  a  collision,  and,  in  addition  to  being  A'iolentl}^  jarred,  received 
a  head  wound — a  scalp  contusion — but  was  not  rendered  insensible.  He 
was  pinioned  by  the  debris  and  saw  his  fellow-passengers  burned  alive 
within  a  few  feet  of  him.  He  was  rescued  in  a  dazed  condition  and 
months  later  complained  of  sleeplessness,  pain  in  the  back,  headaches, 
and  leg*  weakness ;  with  inability  to  attend  to  work.  Next,  paretic 
dementia  symptoms  set  in,  such  as  the  delusions  of  grandeur,  mental  and 
phj-^sical  anaesthesia,  drawling  speech  ;  but,  as  is  usual  in  traumatic  insani- 
ties, these  peculiarities  were  modified,  and  differed  from  the  genuine 
paretic  dementia.  His  irritability  was  exti'eme,  at  times,  and  alternated 
with  the  indifference  of  the  paretic.  He  became  a  decided  paranoiac 
within  a  j^ear  after  the  accident,  and  grew  so  unmanageable  that  his 
attorne3'S  dropped  his  case.  He  was,  at  last  accounts,  in  an  as^'lum 
for  the  insane. 

YI.  Blow  to  Head  and  Cervical  Begion.  3Iixed  Concussion  and 
Mental  Disease  Symptoms.  Unrecovered. — L.,  pet.  48,  an  industrious, 
vigorous  mechanic,  weight  one  hundred  and  seventy  pounds,  member 
of  a  military  organization,  was  struck  by  pieces  of  stone,  wdiich  fell 
from  a  high  building,  upon  his  head  in  the  left  parietal  region,  and  also 
between  the  scapulae.  In  a  few  weeks  he  began  to  fail  in  health  and 
mind,  and  in  two  years  his  character  had  completel}'^  clianged;  he  had 
lost  memory  for  recent  events,  and  would  tell  the  same  thing  over 
again,  unaware  that  he  was  doing  so;  he  had  lost  his  previous  ability 
as  an  amateur  musician,  had  grown  very  irritable;  lost  all  business 
aptitude;  could  not  tolerate  even  small  drinks  of  liquor;  appeared  very 
much  older  than  he  Avas;  walked  feebly,  bent,  and  totteringly;  his 
speech  was  hesitating;  light  hurt  his  e^es,  and  he  was  unable  to  read, 
though  his  pupils  respond  to  tests  for  light  and  accommodation 
reflexes;  sliglitly  deaf  in  the  left  ear,  and  licard  "distant  bells  ringing" 
constantly ;  sleep  disturbed  ;  dreams  repeatedly  of  falling ;  touch,  hearing, 
and  sight  senses  irritjible,  and  anaesthesia  in  loft  extremities  and  in  loft 
side  of  body;  the  face  and  head  generally  auicsthotic ;  loft  homiiiaresis; 
costive;  knee  and  elbow  reflexes  exaggerated  on  both  sides;  the  cremas- 
teric and  abdominal  reflexes  abolished  except  upon  right  abdomen  ;  spine 
between  scapuht;  tender  to  touch;  appetite  poor;  heart  action  feeble, 
temperature  subnormal ;  quantitative  loss  of  response  to  faradic  and 
galvanic  currents  to  an  extreme  degree;  present  weight  one  hundred 
and  twcnt}'  pounds,  having  lost  fifty  pounds  since  the  accident;  muscles 
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shrunken  and  flabbj^ ;  left  thigh  tin  inch  less  in  circumference  than  the 
right;  bladder  slightly  paretic. 

It  is  noticeable  that  the  hemiparesis  was  upon  the  same  side  as  the 
head  injur^^  Formerly  I  ascribed  this  to  C07itre  coup,  su-pposing  that 
the  left  head-stroke  had  injured  the  right  cerebrum  and  induced  left 
hemiparesis,  but  a  left  hemiplegia  would  have  been  pathognomonic  of  the 
latter,  and  unilateral  pareses  are  chaActeristic  of  spinal  concussion,  par- 
ticularly with  head  blows.  He  did  not  lose  consciousness  after  the 
injury,  which  is  another  spinal-concussion  characteristic.  In  a  civil 
action  for  damages,  a  ph^^sician  stated  that  electricity  and  scientific 
instruments,  such  as  the  thermometer,  testhesiometer  and  dynamometer, 
were  valueless  as  tests,  and  that  bromism  (without  foul  breath  or  erup- 
tions) and  drunkenness  (it  was  proven  that  L.  was  temperate)  were 
probabl}'  the  causes  of  all  the  symptoms.  Several  ignorant  doctors  testi- 
fied on  both  sides,  with  others  who  were  better  informed,  and  the  issue 
•was  against  the  plaintiff.  He  is  now  impoverished,  helpless,  and  demented. 
Responsibility  for  the  accident  was  not  well  established  by  the  plaintiff's 
attorney. 

YII.  Bloios  upon  the  Head  and  Back.  Spinal- Concussion  Symptoms 
at  first,  followed  by  Traumatic  Paretic  Dementia. — M.,  set.  30,  machinist, 
was  struck  on  the  forehead  and  top  of  head  b}^  conductor's  lantern  and 
kicked  in  the  back ;  soon  after  developed  spinal  pain  and  rigidit}^ ;  left 
eye  amblyopic ;  hearing  of  left  ear  impaired,  which  he  first  noticed  when 
using  the  telephone ;  pain  in  left  temple  ;  constant  general  headaches  ; 
very  sleepless  ;  bowels  fairly  regular  ;  sexual  power  impaired.  Dynamom- 
eter grasp — right,  100  ;  left,  60.  Was  formerly  ver3^  strong  in  left  hand, 
as  well  as  in  the  right ;  left  knee-jerk  less  than  the  right ;  forehead  numb, 
especially  upon  left  side ;  has  scrotal  pains.  Since  the  accident,  which 
occurred  January  27,  1888,  he  is  more  easily  aftected  by  liquor  than  for- 
merly, and  indulges  more  freel^^  My  first  examination  was  made  April 
19,  1888,  and  at  his  next  visit  to  my  office,  March  14,  1889,  I  found  his 
speech  drawling,  and  that  he  had  occasional  delusions  of  grandeur ;  that 
his  business  was  being  neglected  through  unwonted  quarrelsomeness  and 
tippling.  June  13,  1889,  the  spinal  symptoms  seemed  to  be  overshadowed 
by  the  mind  alteration,  as  far  as  could  be  learned  from  the  statements  of 
relatives  and  friends.  With  Dr.  O.  L.  Schmidt,.  I  made  an  electrical  ex- 
amination of  his  neuro-mnscular  condition, and  found  h^q^ersensitiveness 
with  the  faradic  current,  right  side  more  than  left,  and,  with  the  galvanic 
current  in  the  anterior  crural  region,  in  milliamperes — right  side,  C  C  9, 
A  C  11,  A  O  and  C  0  absent,  with  15  milliamperes;  left  side,  C  C  5, 
AC6,  A07,C0  absent,  with  15  milliamperes.  Over  the  elbow  region 
of  the  musculo-cutaneous  nerve — right  side,  C  C  2^,  A  C  4,  A  0  3 ;  left 
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side,  C  C  1,  A  C  21,  A  0  2^,  nnd  no  C  O,  on  either  side,  with  15  milliam- 
peres.  The  interpretation  of  -which  is  that  the  motor  and  sensory  enfee- 
blements  are  upon  the  left  side  of  the  body,  and  the  readier  response  of 
that  side  to  galvanism,  in  connection  with  this,  show  that  so  far  as 
organic  mischief  is  concerned  the  right  cerebrum  is  injured.  The  some- 
what quantitatively  lessened  reactions- of  the  legs  may  result  from  spinal- 
concussion  cavises. 

The  damage  suit  was  tried  during  the  writing  of  this  chapter, 
and  the  court  appointed  two  specialists  to  examine  the  patient  at  my 
office.  During  this  examination  it  was  ascertained,  in  addition  to 
matters  stated  above,  that  there  was  extreme  tenderness  in  the  cervical 
and  lumbar  regions,  the  knee  reflexes  were  normal,  the  cremasteric 
was  present,  but  feeble,  and  the  abdominal  reflex  was  absent;  his 
taste  was  impaired ;  he  could  not  read,  as  it  made  his  eyes  twitch 
and  caused  tears  to  flow;  pupils  were  dilated,  reacting  to  light,  but 
sluggishly  to  the  test  for  accommodation ;  the  swaj'ing  symptoms 
were  marked ;  he  could  not  rise  without  the  aid  of  his  arms  when 
l3dng  down,  and  when  he  stooped  did  so  by  bending  his  knees,  but 
not  his  body,  maintaining  rigidity  of  his  back  ;  and  he  angril^r  refused 
to  try  to  bend  his  back,  as  he  said  the  pain  was  too  great.  There  was  no 
vision  contraction  nor  ophthalmoscopic  findings,  but  with  the  perimeter 
a  color  constriction  was  found  to  exist  on  the  nasal  side  of  the  left  e3'e ; 
the  asthenopia  was  in  both  eyes.  His  appearance  was  one  of  fatuit}',  and 
his  behavior  somewhat  silly.  His  friends  testified  that  he  had  become  a 
changed  man  in  every  respect,  that  he  was  irritable,  there  was  no  con- 
secuti veness  to  his  thought  or  conversation ,  that  his  memory  was  poor, 
and  he  had  once  talked  of  committing  suicide,  and,  upon  another  occasion, 
had  delusions  of  persecution. 

The  court  experts  did  not  find  evidences  of  insanity ;  one  stated 
that  there  were  symptoms  of  spinal  irritation,  which  the  other  denied. 
Both  acknowledged  the  great  value  of  electro-diagnosis,  thougli  tliey  had 
not  made  use  of  it  in  this  case ;  and  both  of  these  gentlemen  had  pre- 
viously, in  Case  XIV,  derided  electricity  as  a  means  of  examination. 

VIII.  Fall  upon  End  of  Spine.  Hpinal-Concussion  Sijmploms  Per- 
sist after  Tioo  Years  in  a  Child.  Instance  Unique. — H.  S.,  aet.  9,  Christ- 
mas, 188T,  wliile  skating,  slipped  and  struck  buttocks,  and  since  then, 
while  previously  perfectly  well,  has  been  restless,  peevish,  sleepless, 
capricious,  with  poor  appetite;  some  vesical  paresis;'  compelled  to  stop 
schooling  owing  to  incessant  headaches;  irritable  to  unendurability,  and 
takes  advantage  of  the  consequent  indulgence  of  his  parents  and  rela- 
tives generally  ;  is  costive ;  heart-  and  pulse-  beats  are  rapid  and  easily 
accelerated;  complains  of  formication,  occasionally,  in  both  arms,  and 
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more  freqnentl}^  of  numb  feelings  and  coldness  in  bands  and  feet ;  all  bis 
senses,  special  and  general,  appear  b^-peraestbetic  ;  is  easil}'-  startled  ;  has 
little  endurance,  tires  out  easily ;  does  not  seem  to  have  the  proper  use 
of  his  legs.  His  restlessness,  whining,  and  emotionalism  (utterl}^  difter- 
ing  from  bj-sterical  conditions),  bis  anger  being  easily  provoked,  and 
even  castigation  checking  him  but  temporarily-,  preA^ented  further  exam- 
ination ;  but  the  case  affords  us  one  of  the  most  satisfactorj^  instances 
eA'er  recorded  of  the  major  sj-mptoms  of  spinal  concussion  under  con- 
ditions excluding  simulation.  There  is  nothing  neurotic  in  the  ancestr}^, 
nor  was  there  any  congenital  difficult}'.  I  sent  him,  in  his  mother's  care, 
to  Dr.  J.  H.  McBride,  Superintendent  of  the  Milwaukee  Sanitarium,  but, 
as  that  place  is  intended  for  quiet  patients,  be  was  not  accepted.  Dr. 
Henrotin,  of  Chicago,  circumcised  the  boy  for  a  reflex  effect,  with  tem- 
porary benefit,  but  a  relapse  soon  occurred,  and  he  affords  his  parents  a 
decided  problem  as  to  how  far  they  should  go  in  curbing  his  disagreeable 
disposition  and  at  the  same  time  recognize  his  irresponsibilit}^  and  suffer- 
ing. I  shall  watch  this  case  with  great  interest,  and  hope  to  be  able  to 
report  its  progress  in  later  editions  of  this  book. 

IX.  Fall  down  Elevator-Shaft.  Spinal- Concussion  Symptoms^  with 
Complications.  Result  Unknown. — J.  L.,  set.  25,  fell  from  second  floor  to 
basement  through  elevator-shaft,  August  20,  1888.  Was  imconscious  for 
half  an  hour,  and  then  felt  cramps  and  pains  in  his  back.  Girdle  pain 
occurs  in  lower  lumbar  and  in  cervical  regions  ;  attempts  to  rotate  neck 
cause  pain.  Right  grasp  with  d^uiamometer,  55  ;  left,  40  ;  aesthesiometer 
tests  negative.  Tinnitus  aurium  :  "  sounds  like  water  running."  Left 
upper  occiput  struck,  and  his  right  lip  was  sewed  up  b_y  a  surgeon.  Is 
hypersesthetic,  "  nervous  ;"  eyesight  blurred,  and  scintillations  frequent ; 
"sees  stars  if  the  weather  is  rainy,"  probably  indicative  of  barometric 
pressure  increasing  cerebral  congestive  tendency  in  optic  as  well  as  in 
other  centres ;  constipated;  no  bladder  trouble;  sexual  impairment; 
sleepless,  "jumps  in  bed  "  (irritative  jactitations)  ;  cannot  read  very  long 
at  a  time;  headaches  in  occiput  upon  awakening;  hand  co-ordinations 
normal,  feet  co-ordinations  impaired  ;  patellar  reflex  greater  upon  right 
than  left  side,  and  the  tap  causes  pain  in  the  back,  which  is  less  upon  the 
left  side  ;  abdominal  reflexes  exaggerated  upon  both  sides.  Ko  further 
record  of  the  case,  as  he  was  lost  sight  of. 

X.  Fall  down  Elevator-Shaft.  Concussion  Symptoms.,  with  Indica- 
tions of  Organic  Spinal  Disease.  Previous  Struma  and  Spinal  Curvature. 
No  Improvement. — Miss  S.,  set.  25,  fell  through  elevator-shaft  in  1885,  and 
was  confined  to  bed  a  month  ;  did  not  lose  consciousness  at  the  time  of 
the  accident.  Partially  deaf  from  previous  catarrh,  and  was  somewhat 
cachectic,  and  bad  a  lateral  spinal  curvature  at  the  date  of  examination, 
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March  22,  1888,  Avhicli  condition  probably-  antedated  the  fall ;  scapular 
protrusion,  especially  upon  the  right  side.  A  right  sterno-clavicular  dis- 
location exists  ;  suffered  from  headaches  and  insomnia,  and  sensation  was 
impaired  in  the  right  arm  and  leg.  D3'namometer- — right,  20  ;  left,  35. 
Breathing  difficult  at  times,  heart  rapid  ;  facial,  lingual,  and  abdominal 
anesthesia  of  right  side.  In  a  fesv  months  the  anaesthesia  in  right  arm 
became  less,  but  the  right  patellar  reflex  was  diminished,  and  the  right 
leg  remained  anaesthetic  ;  abdominal  reflex  greater  upon  left  side  ;  more 
susceptible  to  heat  npon  the  left  side.  The  old  ailments  in  her  case, 
which  should  have  been  more  frankl}^  acknowledged,  helped  her  defeat  in 
a  damage  suit,  though  the  fall  had,  undoubtedly,  hurt  her  permanently. 
Dr.  A.  J.  Baxter  was  called  b}^  the  judge,  Dr.  Norman  Bridge  b}-  the 
defense,  and  I  was  the  plaintifi''s  physician.  We  examined  the  case 
together,  and  thoroughly  agreed  in  our  testimon3\ 

XI.  Struck  by  Locomotive.  Concussion  and  other  Symptoms.  Un- 
recovered. — H.,  set.  50,  hit  by  engine  and  tossed  some  distance.  The 
ordinar}^  spinal-concussion  symptoms  followed  within  a  week  or  so,  such 
as  sleeplessness,  optic  and  auditory  defects,  sensory  impairment,  and,  in 
addition,  bladder  and  rectal  weakness  ;  right-knee  ank^dosis  from  patellar 
fracture  ;  mental  debility  marked.  Recovered  $5000  in  an  action  against 
the  railway,  but  the  year  following  had  not  improved  in  any  particular. 

XII.  Tram  Derailment.  Spinal  Concussion  and  3Iyelitis. — F., 
set.  22.  By  derailment  of  train.  May  1,  1888,  while  asleep,  he  was  tossed 
across  the  sleeping-car  aisle  into  the  opposite  berth  and  was  awakened  b^' 
the  crash,  and  thinks  that  he  fell  head  first,  with  arms  outsprend.  Extri- 
cated himself  and  did  not  feel  much  hurt  at  the  time,  beyond  a  slight 
soreness  along  left  side  and  leg.  His  left  lumbar  and  cervical  regions 
were  painful.  October  13,  1888,  there  was  sexual  impairment;  bladder 
difficulty  at  first,  disappearing  later;  cramps  occasionally  in  left  hand; 
no  headaches;  cannot  read  or  write  as  he  formerlj'  could,  owing  to  diffi- 
culty of  continuous  attention,  eye-sight  blurring,  and  some  photophobia; 
cannot  stand  on  left  leg,  which  is  anaesthetic,  weak,  and  painful ;  the  left 
teridon  reflex 'is  absent,  right  normal,  Dynamomete-r — right,  80  ;  left, 
35.  Fulgurant  pains  in  legs,  as  in  tabes;  was  constipated,  at  first, 
but  is  not  now  ;  oral  temperature  99°  F. ;  weight  one  hundred  and  forty- 
one  pounds,  previous  to  accident  one  hundred  and  fifty  pounds  ;  sways 
with  eyes  closed  and  when  feet  are  together ;  inco-ordinative  upper  extremi- 
ties ;  auditory  and  tactile  hypenvsthesia ;  taste  impaired;  abdominal 
and  cremasteric  reflexes  exaggerjited  ;  hot  sponge  on  back  causes  pain ; 
muscle  consistency  flabby  ;  shoes,  especially  left,  worn  at  toes ;  depression, 
irritability,  insomnia,  disturbing  dreams  ;  temperature  of  foot  subnormal. 

A  preliminary  examination  of  the  conductivity  of  the  anterior  crural, 
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October  15,  1888,  gave  for  the  right  leg  A  C  6  milliamperes,  hut  no 
reaction  with  the  same  galvanometric  measure  in  left  leg.  With  10 
milliamperes  the  left  afforded  A  C  >  C  C. 

November  19,  1888,  pains  in  the  legs  and  muscle-twitchings  worse. 
Dr.  Otto  Schmidt  found  A  0  >  C  C. 

June  9,  1889,  conjointly,  Dr.  Schmidt  and  I  made  another  electrical 
test,  with  the  following  result :  14  to  15  milliamperes  OAiercame  normal 
resistance  and  caused  tonic  contractions  upon  both  sides.  Anterior  tibial 
nerve— right,  A  C  6,  C  C  8,  A  0  12  ;  left,  C  C  3,  A  C  4,  A  O  7.  Anterior 
crural— right,  A  C  9,  C  C  11  ;  left,  A  C  5,  C  C  7.  No  A  0  nor  C  0  with 
15  milliam.peres. 

Spinous  processes  of  third,  fourth,  eighth,  and  ninth  dorsal  vertebrae 
are  sensitive  to  pressure.  Slight  right  lateral  curvature  of  spine,  with 
right  scapular  ridge  raised.  Left  leg  one  centimetre  smaller  in  circum- 
ference than  right,  at  ten  centimetres  below  patellar  lower  border ;  at 
twenty -five  centimetres  above  internal  condyle,  left  leg  is  two  centimetres 
smaller.  Dynamometer — right,  41 ;  left,  40|-.  He  walks  with  a  cane,  and 
drags  the  left  toe.  Fibrillary  tremors  increased  over  left  rectus  femoris 
upper  third. 

XIII.  Fall  upon  Back.  Remnant  of  Concussion  Symj^toms  after 
Thirteen  Years. — H.,  aet.  48,  a  watchmaker,  fell  from  step-ladder  ten  feet 
upon  his  back.  Felt  considerable  pain  at  the  time,  but  in  a  week  was  much 
better,  and  did  not  recall  having  had  an^^  trouble  until  a  j'ear  later,  when 
his  back  and  head  began  to  ache.  Uriue  was  slightl}"  phosphatic,  but  of 
normal  specific  gravit}",  and  physicians  failed  to  find  an}'  cause  for  his 
depression  and  pains  other  than  that,  in  some  wa^y,  his  back  had  been 
hurt  by  the  fall.  January  23,  1889,  thirteen  j^ears  after  the  accident,  his 
head  still  ached,  but  he  either  had  grown  accustomed  to  this  or  improve- 
ment had  occurred.  His  sleep  was  not  then  disturbed  ;  no  bladder 
trouble  ;  bowels  costive  ;  sexual  power  feeble,  ejaculates  too  quicklj^,  and 
his  back  pains  more  after  coitus ;  priapism  at  times ;  his  overcoat  feels 
uncomfortably  heav3%  and  its  pressure  hurts  his  back;  walking  distresses 
him  there  ;  no  photophobia,  no  aural  trouble,  a  little  dizziness,  cremasteric 
and  abdominal  reflexes  absent ;  patellar  reflexes  are  normal.  Spine 
slightly  curved,  antero-posteriorly.  Vertebral  caries  cannot  be  satisfac- 
torily excluded,  neither  can  it  be  affirmed  l)y  position  tests.  There  were  no 
meningeal  or  mj'elitic  S3'mptoms,  no  hypersesthesia  nor  anaesthesia.  The 
pain  in  back  and  head  was  made  worse  by  motions  ;  the  sexual  impair- 
ment, constipation,  and  lassitude  were  the  most  prominent  S3'mptoms, 
and,  as  these  disabled  him  from  working,  he  sought  relief  from  one  phy- 
sician after  another,  who  usually  diagnosed  his  trouble  as  "  spinal  irri- 
tation," consequent  upon  the  fall. 
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XIY.  Head  andBack  Struck.  Cerebral  and  Spinal-Concussion  Symp- 
toms ;  Paralysis  Agitans  and  HemijMresis  Tico  Years  afterward.  Un- 
recovered. — Mrs.  Y.,  set.  63,  struck  b}^  street-car  in  upper  spinal  region 
and  right  occiput ;  was  not  at  once  made  unconscious,  as  slie  handed 
her  card  to  cabman  who  drove  her  home  ;  tliinlcs  she  lost  consciousness 
and  roused  again  at  times  on  the  wa3^  For  two  weeks  could  only  be 
l)artially  aroused  ;  right-sided  paresis  occurred  six  months  later ;  right 
pupil  dilated,  left  contracted.  Yomiting  and  other  evidences  of  cerebral 
concussion  occurred  during  the  first  two  weeks  ;  there  were  also  right 
l)ar£esthesia,  prickling  sensations.  A  j^ear  after  the  accident  there  was 
left  hemiparesis,  with  loss  of  sensation  upon  the  same  side,  but  extreme 
hyperaesthesia  below  right  patella  and  about  right  shoulder,  pectoral 
region,  axilla,  and  scapula.  Dynamometer — right,  3  ;  left,  30,  Sleep  dis- 
turbed ;  headaches  upon  right  side.  Two  j-ears  afterward  paralysis  agi- 
tans, mainly  in  riglit  arm,  fully  developed,  and  is  advancing  to  the  bod}^ 
generally.  Electrical  tests,  made  with  the  assistance  of  Dr.  Pl3'mon  S. 
Haj-es,  June  9,  1889,  revealed  quantitative  and  qualitative  changes  from 
the  normal.  To  the  faradic  current  the  left  side  responded  fairlj',  as  to 
contractions,  though  a  strong  current  was  required.  She  complained  of 
the  painfulness  of  this  test,  but  double  the  current  upon  the  right  leg  pro- 
duced neither  contractions  nor  pain.  With  galvanism  of  tlie  anterior  crural 
region,  right,  C  C  5,  A  C  6,  C  0  8,  no  A  O  ^  left,  C  C  5,  C  0  8,  no  A  C  nor 
A  O,  affording  indications  of  qualitative  anomalies  in  tlie  side  opposite 
the  hemiparesis,  and  that  side  was  less  qualitative!}"  than  quantitatively 
aff'ected,  C  0  requires  relatively  a  mvicli  stronger  current  to  produce  con- 
tractions in  health,  other  things  considered.  The  left-arm  reactions  were 
normal,  and  the  right  musculo-cutaneous  region  gave  C  C  6,  A  C  8,  no 
A  0  nor  C  0. 

Against  her  damage  claim  was  brought  the  charge  that  two  previous 
claims  for  otiier  injuries  had  been  settled  many  3'ears  before  ;  college  pro- 
fessors swore  that  she  had  no  paral^'sis  agitans,  though  her  hand  tremors 
numbered  one  hundred  and  sixtj'  to  the  minute,  and  tlie  surgeon  of  the  road 
disagreed  with  the  experts  and  said  that  paralysis  agitans  could  not  be 
disputed.  The  plaintiff's  attorney's  claimed  that  during  her  unconscious- 
ness her  signature  had  been  forged  to  a  statement  by  an  agent  of  the 
road,  that  detectives,  perjured  Avitnesses,  complaisant  notaries,  bribed 
"  physicians"  and  nurses  had  been  injected  into  the  case  (two  of  the 
medical  personages  were  wofully  ignorant),  and  that  even  a  shyster 
lawyer  had  connived  with  the  ro:ul,and  compromised  her  previous  cases, 
without  her  knowledge,  A  four  weeks'  trial  ended  in  a  verdict  of  $10,000, 
wliich  was  appealed. 

XY.    Cane   Undecided  as  to  Whether   Former  or  Recent  Accident 
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Caused  Concussion  and  Other  Symptoms. — C,  set.  46,  was  in  railway 
accident  in  1883,  and  obtained  $8500  for  spinal  injury,  from  which,  he 
says,  he  fully  recovered,  and  in  January,  1889,  met  with  a  street-car  acci- 
dent. Present  symptoms :  vertigo,  sleeps  badly,  dreams  often,  reads  with 
difficult}^,  and  can  write  but  a  few  minutes  at  a  time  ;  appetite  poor,  no 
vesical  trouble,  swaying  with  eyes  closed  not  marked  ;  does  not  hold  his 
back  rigidly,  stands  on  one  foot  with  difficult}',  was  delirious  after  the 
accident ;  tendon  reflexes  exaggerated ;  half  girdle  pains  right  side  at 
times.  Djaiamometer — right,  40  ;  left,  45.  Scattered  general  anaesthesia; 
no  atroph}'.  Left  shoe  is  soled  half  an  inch  thicker  than  the  right ;  the 
shortness  of  leg  this  would  indicate  is  apparently  owing  to  a  slight  knee 
contracture.  Tremors  in  right  hand  ;  hyperesthesia  of  all  senses  ;  cre- 
masteric reflex,  right  side,  marked,  absent  left  side  ;  testicular  atrophy 
left  side ;  no  gluteal  reflexes,  abdominal  reflexes  present ;  tenderness  in 
cervical  and  lumbar  regions.  Dr.  Otto  L.  Schmidt  and  I  made  electrical 
tests,  during  which  the  patient  exhibited  great  emotionalism,  which  his 
attending  physician  says  sometimes  rises  to  delirium,  with  frequent  heart 
rapidity  and  flushed  face. 

Response  was  obtained,  to  ordinary  faradic  excitation,  the  right  leg- 
requiring  a  trifle  more  current  than  the  left,  which  was  normal  in  reac- 
tion, but  the  right  afforded  peculiar  clonic  rhj^thmical  tremor  response, 
with  the  faradic  uninterrupted.  With  the  electrode  over  the  rectus 
femoris  the  right  reactions  were  C  C  Ti,  A  C  7-|-,  no  A  0  nor  C  0,  and 
the  left  gave  C  C  8,  A  C  8^,  A  O  13,  and  no  C  0.  Diagnosis:  Both  legs 
show  unhealthy  state  of  spinal  cord  ;  the  right  more  markedly,  but  the 
reactions  are  those  of  progress  from  a  worse  disorder.  There  may  have 
been  full  degeneration  reactions  formerly,  but  the  tendency  seems  to  be 
toward  function  restoration,  witha  possible  slight  remnant  of  previous 
organic  spinal  disease.  With  no  opportunities  to  obtain  particulars, 
other  than  those  afl"orded  by  the  plaintifl",  there  remains  doubt  as  to 
whether  the  former  accident  is  to  blame  for  all  or  part  of  his  trouble, 
or  how  far  the  second  contributed  to  his  present  condition. 

XVI.  Struck  by  Locomotive.  Contusions  of  Leg  and  General  Con- 
cussion. Imjn'ovement. — Mrs.  S.,  aet.  40,  while  crossing  a  track  was  run 
into  and  tossed  by  engine,  and  taken  home  unconscious.  There  were  a 
medley  of  s^anptoms,  at  first,  from  the  surgical  injuries  ;  a  compound 
tibial  fracture  and  injury  to  hand,  but  as  these  became  better  she  was 
photophobic,  delirious  at  times,  emotional,  suff"ered  back  pains,  and  her 
sleeplessness  was  extreme  ;  hypersesthesia  and  anesthesia  general,  with 
some  paresis  of  the  iujured  leg.  The  road  compromised  with  her,  and 
she  rapidly  improved,  but  how  far  recovery  pi'oceeded  it  is  impos- 
sible to  satisfactorily  ascertain.     I  think  there  was  both  conscious  and 
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unconscious  exaggeration  of  her  symptoms.  She  was  alwaj'S  very  obese, 
and  lost  but  little  flesh  during  her  illness  of  about  three  years. 

XYII.  Derailment.  Typical  Concussion  Symptoms.  No  Im- 
provement after  Verdict  and  Lapse  of  Two  Years.— A.  0.  Evarts,  aet. 
30,  postal  clerk,  at  work  when  his  car  was  thrown  down  an  embankment 
and  dragged  three  hundred  feet.  He  found  himself  in  tlie  roof  of  the 
car,  which  was  lying  on  its  side,  and  thinks  that  he  was  tossed  to  and  fro 
at  the  time.  He  was  bewildered,  but  did  not  feel  much  hurt  at  first. 
His  foot  was  sprained,  and  the  pain  there  attracted  his  notice.  The  pain 
in  his  back  was  not  very  obvious  for  a  month,  but  it  increased  in  severity, 
and  his  ph3'sician  secured  thirty  days'  leave  of  absence  for  him ;  as  he 
continued  to  grow  worse,  extensions  were  granted  for  ten  months,  when 
he  returned  to  the  road  for  a  week,  but  suffered  so  much,  eveii  with  an 
assistant  to  lielp  liim,  that  he  was  forced  to  stay  at  home.  He  had  been 
three  years  in  the  postal  service  previous  to  the  accident,  and  his  past 
faithfulness  earned  considerations  from  his  superiors  in  office.  January 
10,  1889,  these  S3aiiptoms  were  apparent:  Insomnia;  nightmares,  par- 
ticularly if  l3'ing  on  baclv ;  digestion  fair ;  e^'e-sight  blurred ;  h3'per£es- 
thetic,  especiall}^  to  light  and  sounds  ;  constant  back  pains,  mostly  lum- 
bar, increased  witli  slightest  motions,  and  spine  is  rigidl}'  held  ;  to-and-fro 
motions  cause  pain ;  cannot  stoop  without  holding  to  something ;  ex- 
ercise exhausts  him,  but  at  times  the  intense  aching  is  partly  relieved  b}' 
walking;  feels  impelled  to  walk,  even  though  it  tires  him ;  it  takes  a  long 
time  to  traverse  a  given  distance;  headaches  and  dizziness  are  constant; 
a  little  reading  tires  him;  his  head  is  seldom  clear,  and  heat  makes  liim 
feel  worse ;  temperature  sense  unimpaired  ;  no  bladder  trouble  until  he 
attempted  to  work  on  the  train,  after  the  injur}',  and  incontinence  was 
thereby  induced;  no  emaciation;  at  times  verj'  emotional,  says  his 
memor}'  is  impaired,  and  his  sexual  ability  lost ;  cannot  stand  upon  one 
leg,  especially  the  right;  sways  when  standing  with  eyes  closed,  and 
turns  very  pale  during  this  test;  perspiration  bursts  out  on  the  fixce,  and 
a  few  moments  of  this  ordeal  nauseates  him  to  vomiting;  his  power  of 
endurance  is  feeble ;  less  sensitive  to  faradism  and  )icsthesiomter  tests  in 
left  arm  than  in  right ;  both  arms  quantitatively  reduced  in  faradic  re- 
sponse, left  more  so,  but  the  right  leg  was  more  affected  in  this  respect 
than  the  left,  which  was  also  more  easily  influenced  by  the  galvanic  cur- 
rent, in  the  proportion  of  five  milliamperes,  fo-r  the  production  of  con- 
traction in  the  left  leg,  to  ten  in  the  right, — a  strength  of  current  that 
would  induce  pain  before  motion. 

Simulatif)n  was  the  defense  of  the  raihv:iy  comi)any,  but  Evarts' 
good  standing  in  the  community,  for  uprightness  in  all  his  dealings, 
went  far  to  support  his  statements  of  subjective  conditions.     Conscien- 
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tious  cmplo,ycs  of  the  road  foiTeited  their  positions  because  they  testified 
for  tlie  plaintiff,  and  those  who  Avere  willing  to  distort,  the  truth  were 
rewarded.  The  effects  of  such  a  policy  w^ould  be  to  retain  untrustworthy 
servants  in  preference  to  the  honest  ones,  and  a  broader  view  would  show 
that  wdiat  might  be  temporarily^  gained  b}^  such  a  course  w^ould  be  more 
than  counterbalanced  b^^  pernicious  consequences  in  other  respects.  The 
jury  awarded  the  highest  verdict  obtainable  under  Wisconsin  customs, — 
$5000.  At  present  writing,  nearl}^  a  year  afterward,  his  condition  is 
about  the  same  and  aggravated  by  attempts  to  Avork  pending  the  Supreme 
Court  affirmation. 

XYIII.  Fcdl  from  Platform.  Severe  Symptoms  of  Concussion  at 
firsts  ivith  Rapid  Abatement.  Result  Unknown. — A  painter  about  twenty- 
five  years  old  was  under  my  care  at  the  Alexian  Hospital.  He  had  fallen 
from  his  staging  while  at  work,  and  dropped,  about  a  storj^  and  a  half, 
upon  the  lower  spine  and  one  side.  He  did  not  lose  consciousness,  grew 
worse,  and  was  sleepless,  emotional,  hypochondriacal,  and  complained 
of  numbness  and  formications  ;  held  his  back  stiffly  ;  said  that  motion 
cost  him  suffering.  Two  weeks  of  rest  in  bed,  drachm  doses  of  fluid 
extract  of  ergot,  and  symptomatic  treatment  improved  his  condition  so 
much  that  he  declared  himself  recovered  and  left  the  hospital,  when  he 
w'as  lost  sight  of.  Page  would  have  reported  this  case  as  cured,  but 
relapses  are  too  frequent  to  enable  any  such  claim  to  be  made. 

XIX.  Fall  from  Gar.  Concussion^  ivith  Absence  of  Some  Symptoms  ; 
Quantitative  and  Qualitative  Electrical  Reaction  Derangements.  Progno- 
sis Uncertain.  Health  Impaired. — Miss  R.,  set.  42,  knocked  unconscious 
in  street-car  accident,  by  wdiich  she  was  thrown  into  the  street;  knows 
nothing  of  where  she  w^as  struck;  two  weeks  confined  to  bed,  with  pain 
in  back,Jiead,  and  right  arm;  is  more  emotional  since  the  accident;  has 
a  stead}^,  dull  pain  in  her  back  ;  sleep  was  disturbed  at  first,  not  so  much 
recently;  throbbing  pains,  at  times,  in  head,  but  no  headaches;  appetite 
fair  ;  sensitive  to  noises ;  sight  blurs  at  times.  D^'namometer — right,  18  ; 
left,  30.  Tenderness  in  cervical  and  sacro-coccygeal  regions;  tendon  re- 
flexes normal;  more  numbness  on  right  than  left  side;  unable  to  work 

,for  six  months  ;  tries  to  do  so,  but  fails;  feels  better  in  cold  than  in  warm 
Aveather;  faradic  reaction  less  upon  right  side;  galvanic  right  forearm 
flexor  surface,  C  C  35  Barrett's  cells,  A  C  30;  right  arm,  C  C  =  A  C 
35  cells;  right  hand,  A  C  30.  C  C  35  ;  right  crural  nerve,  C  C  =  A  C  30; 
left  crural  nerve  too  sensitive  to  test ;  left  gastrocnemius  gave  contrac- 
tions, C  C  =  A  C  30  cells. 

XX.  General  Concussion.  Some  Spinal  Concussion  and  Cerebral 
Symptoms.  Imp)roved. — P.,  set.  25,  in  1883,  Avhile  asleep  in  a  Pullman 
car  his  train  collided  with  another,  and  he  was  with  difficulty  extricated 
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from  the  T\'reck ;  the  passenger  in  the  berth  nbove  him  was  killed, 
as  well  as  many  others.  He  was  exceedingh-  emotional,  complained 
of  sleeplessness,  pains,  etc.,  especiall}'  in  the  back,  but  before  a  more 
thorough  examination  could  be  made  the  compan}"  paid  him  $12,000  and 
ended  the  suit.  His  irritability-  was  excessive,  even  after  the  settlement. 
September,  1889,  he  is  attending  to  business,  but  is  a  "damaged  man." 
He  has  to  exercise  great  care,  and  is  easilj-  fatigued  ;  otherwise  he  is 
fairl}'  well. 

PART    II. CASES    OF   OTHER   AUTHORS. 

I.  LeydeiVs  Instance  of  an  Unjust  Accusation  of  Simulation.* — 
The  patient,  Joseph  Hoffmann,  was  aged  about  fort}',  of  health}-  famil}', 
and  himself  at  all  times  vigorous  and  of  sound  phj^sical  constitution. 
On  the  second  of  March  he  was  on  a  train  which  had  an  accident  near 
one  of  the  Alsatian  forts  (Bitsch).  The  patient  was  attending  to  the 
brakes  of  one  of  the  wagons,  which  was  thrown  from  tlie  track  and 
dragged  about  two  hundred  yards  farther  by  the  engine  after  derailment. 
The  patient  experienced  a  severe  shock  to  his  back,  and  was  knocked 
about  considerably  in  the  brakeman's  box.  He  was  also  struck  on  the 
head  in  some  wa}'  unknown  to  him.  He  fainted,  and  some  time  after 
awoke,  crawled  out  of  the  Avagon,  and  made  his  wa}'  with  some  ditlicult}^ 
to  the  next  station.  He  felt  considerable  pain  under  his  left  shoulder, 
which  was  swollen,  and  in  the  small  of  tlie  l)ack.  At  this  time  lie  noticed 
no  paralysis,  nor  difiiculty  with  bowels  or  bladder. 

After  treatment  in  the  hospital  for  his  external  injuries,  the  patient 
noticed  a  weakness  of  his  lower  limbs,  so  great  that  he  could  hardly 
walk  even  short  distances;  at  the  same  time  there  developed  belt-like 
pains  about  the  abdomen.  There  were  other  pains  of  different  character, 
which  remained  constantly  throughout  his  illness,  while  the  weakness  of 
his  legs  disappeared.  The  pain  and  distress  Avere  so  great  that  the 
patient  was  compelled  to  give  up  his  position  and  remain  at  home.  The 
severe  pain  in  the  small  of  his  back  was  increased  b}'  ever\'  movement, 
so  tliat  he  could  do  no  work,  even  within  doors.  In  July,  1874,  he  was 
appointed  superintendent  of  a  gang  of  worlcmen  at  tlie  l>uilding  of  a 
Itridge,  and  was  drenclied  tlirough  with  rain.  The  following  morning  he 
awoke  with  a  stiff  neck  and  pains  in  the  cervical  part  of  the  si)in:»l 
column,  which  radiated  toward  his  arms  and  returned  in  i>ar()xysms  of 
two  or  three  minutes'  dupition.  After  some  local  trentment  he  improved 
sullicieutly  to  consider  himself  cai)able  of  n'smiiing  his  former  position 

*  Kin  P'all  von  Riiokontnarksorsr-liiUtcrnnp:  dnroli  Eisoiibnliniiiifiill  (Railway  Rpino),  von 
Dr.  Fj.  ]>ey(len.  Arobiv  f.  l'sy(;liiatrie,  viii,  1.  Translation  by  Si>itzka,  Journal  Neurology  and 
Psychiatry,  Aug.  and  Nov.,  1881. 
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of  brakeman,  but  was  compelled  to  abandon  it  on  account  of  weakness 
of  his  left  arm  and  the  aforesaid  pains  in  the  small  of  his  back. 

Various  of  the  subjective  signs  of  spinal  disease  now  appeared  in 
rapid  succession;  the  paretic  weakness  of  his  legs  increased  to  complete 
paralysis;  sensation  was  not  destroyed;  there  was  local  pain  over  the 
third  and  fourth  dorsal  vertebrae,  and  the  well-known  authorit}^  on  spinal 
diseases,  Lej-den,  diagnosticated  a  tumor  of  the  cord  as  the  probable 
trouble,  and  attributed  it  to  the  railroad  concussion. 

The  electrical*  contractility  of  his  leg-muscles,  which  at  first  had 
been  exaggerated,  later  disappeared  almost  altogether.  He  died  from 
exhaustion  following  the  development  of  bed-sores,  diarrhoea,  and  ob- 
stinate vomiting,  on  the  fourth  of  April,  1876,  his  sufferings  having 
lasted  three  years.  The  railroad  ph3'sicians  had  repeatedly  questioned 
the  existence  of  an  organic  affection  of  the  cord ;  the  poor  suff'erer  was 
repeatedly  denounced  as  a  simulator,  subjected  to  repeated  examinations, 
and  even  after  his  death  the  railroad  officials  and  their  medical  agents 
with  great  reluctance  admitted  the  justness  of  the  claims  of  his  family. 
In  Le3"den's  book  there  is  a  plate  showing  the  appearance  of  Hoffmann's 
spinal  cord.  A  so-called  perimeningeal  neoplasm  was  found,  consisting 
of  a  cheesy  mass,  which  united  the  outer  membrane  of  the  cord,tlie  dura 
mater,  to  the  vertebral  column.  This  new  formation  was  regarded  as 
tlie  result  of  a  chronic  inflammation;  it  was  one  hundred  and  ninety 
millimetres  in  length,  and  perforated  the  dura  at  a  point  corresponding 
to  the  exit  of  the  sixth  dorsal-nerve  pair. 

Signs  of  inflammation  of  the  cord  itself  were  found,  these  being 
evidently  of  a  secondarj^  occurrence. 

II.  From  Erichsen.  Concussion  Symj:)toms,foUoiced  by  Organic  Dis- 
ease.— Case  28.  General  Shock.  Symptoms  of  Spinal  Concussion  and 
Meningitis.  Very  Slow  and  Imperfect  Recoverj^. — Mr.  C.  W.  E.,  aged 
about  fifty  years,  naturally  a  stout,  very  healthy  man,  weighing  nearly 
seventeen. stone,  a  widower,  of  very  active  habits,  mentallj^  and  bodily, 
was  in  a  railway  collision  on  February  3,  1865.  He  was  violentlj^  shaken 
to  and  fro,  but  received  no  bruise  or  any  sign  whatever  of  external  injury. 
He  was  necessarih^  much  alarmed  at  the  time,  but  was  able  to  proceed  on 
his  journey  to  London,  a  distance  of  seventy  or  eighty  miles.  On  his 
arrival  in  town  he  felt  shaken  and  confused,  but  went  about  some  business, 
and  did  not  lay  up  until  a  day  or  two  afterward.  He  was  then  obliged  to 
seek  medical  advice,  and  felt  himself  unable  to  attend  to  his  business.  He 
slowly  got  worse  and  more  out  of  health  ;  was  obliged  to  have  change 
of  air  and  scene,  and  gradualh',  but  not  uninterruptedlj-,  continued  to 
get  worse,  until  I  saw  him  on  March  26,  1866,  nearl}^  fourteen  months 
after  the  accident.     During  this  long  period  he  had  been  under  the  care 


136  SPINAL   CONCUSSION. 

of  various  medicfil  men  in  difterent  parts  of  tlie  country,  and  l:iad  been 
most  attentively  and  assiduouslj'  treated  b}'  Dr.  Elkington,  of  Birming. 
ham,  and  by  several  others,  as  Dr.  Bell  Fletcher,  Dr.  Gilchrist,  Mr. 
Gamgee,  Mr.  Martin,  etc.  He  had  been  most  anxious  to  resume  his 
business,  which  was  of  an  important  official  character,  and  had  made 
many  attempts  to  do  so,  but  invariably  found  himself  quite  unfit  for  it, 
and  was  most  reluctantly  compelled  to  relinquish  it. 

When  I  saw  him  at  this  time  he  was  in  the  following  state  : — 

He  had  lost  about  twenty  pounds  in  weight,  was  weak,  unable  to 
walk  a  quarter  of  a  mile,  or  to  attend  to  any  business.  His  friends  and 
family  stated  that  he  was,  in  all  respects,  "  an  altered  man."  His  diges- 
tion was  impaired,  and  his  pulse  was  never  below  96. 

He  complained  of  loss  of  memory,  so  that  he  was  often  obliged  to 
break  off  in  the  midst  of  a  sentence,  not  being  able  to  complete  it,  or  to 
recollect  what  he  had  commenced  saying.  His  thoughts  were  confused, 
and  he  could  not  concentrate  his  attention  beyond  a  few  minutes  upon 
any  one  subject.  If  he  attempted  to  read,  he  was  obliged  to  la}'  aside 
the  paper  or  book  in  a  few  minutes,  as  the  letters  became  blurred  and 
confused.  If  he  tried  to  write,  he  often  misspelt  the  commonest  words, 
but  he  had  no  difficulty  about  figures.  He  was  troubled  with  horrible 
dreams,  and  waked  up  frightened  and  confused. 

His  head  was  habitually  hot  and  often  flushed.  He  complained  of 
a  dull,  confused  sensation  Avithin  it,  and  of  loud  noises,  which  were  con- 
stant. 

The  hearing  of  the  right  ear  was  ver}^  dull.  He  could  not  hear  the 
tick  of  an  ordinar}^  watch  at  a  distance  of  six  inches  from  it.  The  hear- 
ing of  the  left  ear  was  normal ;  he  could  hear  the  tick  at  a  distance  of 
about  twenty  inches.  Noises,  especially  of  a  loud,  sudden,  or  clattering 
character,  distressed  him  greatl}.  He  could  not  bear  the  noise  of  his 
own  children  at  plaj^ 

The  vision  of  the  left  e^-e  had  been  weak  from  childhood;  that  of 
the  I'ight,  which  had  always  been  good,  had  become  seriously  impaired 
since  the  accident.  He  suffered  from  muscre  volitaiites,  and  saw  a  fixed 
line  or  bar,  vertical  in  direction,  across  the  field  of  vision.  He  complained 
also  of  flashes,  stars,  and  colored  rings. 

Light,  even  of  ordinary  day,  was  especially  distressing  to  him.  In 
fact,  the  eye  was  so  irritable  that  he  had  an  abhorrence  of  light.  He 
habitually  sat  in  a  darkened  room,  :ind  could  not  bear  to  look  at  artificial 
light,  as  of  gas,  candles,  or  fire.  This  intolerance  of  light  gave  a  pecu- 
liarly frowning  ex})ression  to  his  countenance.  He  knitted  and  depressed 
his  broAvs  in  order  to  shade  his  eyes. 

The  senses  of  smell  and  taste  seemed  to  be  somewhat  perverted.    He 
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often  thought  that  he  smelled  fetid,  odors,  which  were  not  appreciable  to 
others,  and  he  had  lost  his  sense  of  taste  to  a  great  degree.  He  com- 
plained of  a  degree  of  numbness,  and  of  "  pins  and  needles  "  in  the  left 
arm  and  leg ;  also  of  pains  in  the  left  leg,  and  a  feeling  of  tightness  or 
constriction.  All  these  symptoms  were  worst  on  first  rising  in  the 
morning. 

He  walked  with  great  difficulty,,  and  seldom  without  the  aid  of  a 
stick.  Whilst  going  about  a  room  he  supported  himself  by  taking  hold 
of  the  articles  of  furniture  that  came  in  his  way.  He  did  not  bring  his 
feet  together, — straddled  in  his  gait ;  drew  the  left  leg  slowly  behind  the 
right,  moved  it  stiffly,  and  kept  tlie  foot  flat  in  walking,  so  that  the  heel 
caught  the  ground  and  the  limb  appeared  to  drag.  He  had  much  difficulty 
in  going  up  and  down  stairs, — could  not  do  so  without  support. 

He  could  stand  on  the  right  leg,  but  if  he  attempted  to  do  so  on  the 
left  it  immediately  bent  and  gave  waj  under  him,  so  that  he  fell. 

The  spine  was  tender  on  pressure  and  on  percussion  at  these  points, 
viz.,  at  lower  cervical,  in  middle  dorsal,  and  in  lumbar  regions.  The  pain 
in  these  situations  was  increased  on  moving  the  bod^'  in  any  direction, 
but  especiall}^  in  the  antero-posterior.  There  was  a  degree  of  unnatural 
rigidity-,  of  want  of  flexibility,  about  the  spine,  so  that  he  could  not  bend 
the  bod}^ :  he  could  not  stoop  without  falling  forward. 

On  testing  the  irritability  of  the  muscles  by  galvanism,  it  was  found 
to  be  verjr  markedly  less  in  the  left  than  in  the  right  leg. 

The  genito-urinary  organs  were  not  affected.  The  urine  was  acid, 
and  the  bladder  neither  atonic  nor  unduly  irritable. 

The  opinion  that  I  gave  in  the  case  was  to  the  effect  that  the  patient 
had  suffered  from  concussion  of  the  spine  ;  that  secondary  inflammatory 
action  of  a  chronic  character  had  been  set  up  in  the  meninges  of  the 
cord  ;  that  there  was  partial  paralysis  of  the  left  leg,  probabl}^  dependent 
on  structural  disease  of  the  cord  itself,  and  that  the  presence  of  cerebral 
symptoms  indicated  the  existence  of  an  irritability  of  the  brain  and  its 
membranes. 

I  saw  the  patient  again  on  April  18,  1867,  two  and  a  half  years  after 
the  accident.  He  then  suffered  much  from  pain  in  the  head  and  in  the 
cervical  spine.  He  was  subject  to  fits  of  continual  depression,  was  gener- 
ally nervous,  and  little  fitted  for  his  ordinary  business.  Memory  was 
defective  and  ideas  unconnected.  The  head  felt  hot ;  face  had  a  somewhat 
heavy,  expressionless  look  ;  pulse  96  to  98  ;  digestion  bad  ;  urine  phos. 
plintic  ;  left  leg  numb,  with  occasional  darts  of  pain  and  sensation  of 
"  pins  and  needles."     It  was  colder  than  right  leg. 

III.  From  Ericlisen.  Severe  and  Somewhat  Typical  Concussion 
Symptoms,  with  Cerebral  Complications. — Case  29.  General  Shock.    Con- 
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cussion  of  tlie  Spine  ;  Chronic  Meningitis,  Severe  Sj'uiptoms.  Slow 
and  Incomplete  Recover}'. — The  following  case  presents  some  ver}'  re- 
markable and  unusual  nervous  phenomena,  resulting  from  raihvay  shock, 
which  I  will  briefl_y  relate  to  3'ou  : — 

'•March  1,  1865.  Mr.  D.,  a  man  of  healthy  constitution  and  active 
habits,  aged  thirtj^-three,  was  travelling  in  an  '  express'  (third  class,  with 
divided  compartment),  and  was  seated  with  his  back  to  the  engine. 
When  near  Doncaster,  the  train  going  about  thirty  miles  an  hour,  ran 
into  an  engine  standing  on  the  line.  He  was  thrown  violently  against 
the  opposite  side  of  the  carriage,  and  then  fell  on  the  floor. 

"  Immediate  Effects. — There  was  a  swelling  the  size  of  an  egg  over 
the  sacrum,  severe  pain  in  the  lower  part  of  the  spine,  which,  on  arriving 
at  Edinburgh  the  same  da}',  had  extended  up  the  whole  back  and  into  the 
head,  producing  giddiness  and  dimness  of  sight.  There  were  tingling 
feelings  in  the  limbs  (particularly  the  left),  great  pain  in  the  back  and 
tenderness  to  the  touch,  sickness  in  the  mornings,  and  lameness,  con- 
tinued for  the  first  fortnight. 

"  The  treatment  adopted  consisted  of  blisters  and  hot  fomentations 
to  tlie  spine. 

"  The  patient  seemed  to  improve  and  the  pain  between  the  shoulders 
to  lessen  after  these  applications.- 

"  28th.  He  was  seen  hy  an  eminent  surgeon,  who  ordered  him  to  go 
about  as  much  as  possible,  but  to  avoid  cold.  The  result  of  this  advice 
was  that  he  found  the  whole  of  the  S3'mptoms  much  increased,  with  pros- 
.tration  and  lameness. 

"  April  20th.  Left  for  London,  breaking  journe}'  for  a  week  in  Lan- 
cashire, greatly  fatigued  b}'  journey.  A  discharge  came  on  from  the 
urethra;  the  lameness  was  much  increased.  He  could  not  advance  the 
left  leg  in  front  of  the  right,  and  there  was  great  prostration." 

I  saw  him,  in  consultation  with  Mr.  Hewes,  Ma}'  1,  1865,  when  I  re- 
ceived the  above  account  from  the  patient.  He  was  then  sutfering  from 
many  of  the  "  subjective"  phenomena  which  are  common  to  persons  who 
have  incurred  a  serious  shock  to  the  system.  But,  in  addition  to  these, 
he  presented  the  following  somewhat  peculiar  and  exceptional  symp- 
toms : — 

1.  An  extreme  difliculty  in  articulation,  of  the  nature  of  a  stnmmer 
or  stutter  of  the  most  intense  kind,  so  tliat  it  was  extremely  dillicult  to 
hold  a  continuous  conversation  with  liim.  Although  he  h:id,  previously 
to  the  accident,  some  impediment  in  his  speech,  this  liad  been  Mggravated 
to  the  degree  just  mentioned,  so  as  to  constitute  the  most  marked  stutter 
that  1  have  ever  heard  in  an  adult. 

2.  A  very  peculiar  condition  of  the  s})ine  and  the  muscles  of  the  back. 
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The  spine  was  rigid — had  lost  its  natural  flexibility  to  antero-pos- 
terior  as  well  as  to  lateral  movement. 

There  was  an  extreme  degree  of  sensibility  of  tlie  skin  of  the  back 
from  the  nape  of  the  neck  down  to  the  loins.  This  sensibility  extended 
for  about  four  inches  on  either  side  of  the  spine.  It  was  most  intense 
between  the  shoulders. 

This  sensibility  was  both  superficial  and  deep.  The  superficial  or 
cutaneous  sensibility  was  so  marked  that,  on  touching  the  skin  lightly 
or  on  drawing  the  finger  down  it,  the  patient  started  forward  as  if  he 
had  been  touched  with  a  red-hot  iron.  There  was  also  deep  pain  on  press- 
ure along  the  whole  length  of  the  spine,  and  on  twisting  or  bending  it 
in  any  direction. 

Whenever  the  back  was  touched  at  these  sensitive  parts,  the  muscles 
were  thrown  into  violent  contraction  so  as  to  become  rigid,  and  to  be 
raised  in  strong  relief,  their  outlines  becoming  clearly  defined. 

3.  The  patient's  gait  was  most  peculiar.  He  did  not  carry  one  leg 
before  the  other  alternately  in  the  ordinary  manner  of  walking,  but 
shuflied  sideways,  carrying  the  right  leg  in  advance,  and  bringing  up  the 
left  one  after  it  b}^  a  series  of  short  steps.  He  could  alternate  the  action 
of  the  legs,  but  could  not  bring  one  leg  in  front  of  the  other  without 
twisting  the  whole  body  and  turning,  as  on  a  pivot,  on  the  leg  that  sup- 
ported him.     He  could  not  bend  the  thigh  on  the  abdomen. 

I  saw  this  patient  several  times  during  the  summer  and  autumn.  In 
the  early  part  of  December  his  condition  was,  as  nearly  as  possible,  the 
same  as  that  which  has  been  described  in  Ma}^  No  change  whatever  in 
pain  or  in  gait  having  taken  place,  there  was  not  at  this  time,  nor  had 
there  ever  been,  any  signs  of  paralysis,  but  he  complained  of  the  sensa- 
tion of  a  tight  cord  around  the  waist. 

In  addition  to  Mr.  Hewes  and  m3^self,  this  patient  was  seen  at  dif- 
ferent times  by  Sir  W.  Fergusson,  Drs.  Reynolds  and  Walshe.  We  all 
agreed  that  the  patient  was  suff"ering  from  "  concussion  of  the  spine,"  and 
that  his  ultimate  recover}^  was  uncertain. 

After  the  trial  he  was  continuousljMinder  m}^  care,  and  I  saw  him  at 
intervals  of  about  a  month.  He  was  treated  by  perfect  rest,  lying  on  a 
prone  couch  ;  by  warm  salt-water  douches  to  the  spine,  for  which  purpose 
he  resided  at  Brighton,  and  hy  full  doses  of  the  bromide  of  potassium. 
Under  this  treatment  he  considerably  improved  (May,  1 866).  The  extreme 
sensibility  of  the  back  was  materiallj^  lessened,  and  he  could  walk  mnch 
better  than  he  did.  He  also  stammered  less  vehemently,  but  he  still  had 
considerable  rigidity  about  the  spine,  could  only  walk  with  the  aid  of  a 
stick,  and  retained  that  peculiar  careworn,  anxious,  and  aged  look  that  is 
so  very  characteristic  of  those  who  have  suffered  from  these  injuries. 
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March  5,  1870,  five  j-ears  after  the  accident,  this  patient  called  on 
me.  He  looked  pale,  haggard,  more  than  his  real  age.  Had  done  no 
business  since  the  trial.  Still  felt  nervous  when  put  to  anything,  how- 
ever trivial.  Still  felt  a  want  of  power  in  left  leg  and  hand, as  if  asleep 
or  dead.  Still  had  tenderness  in  lower  dorsal  and  lumbar  regions.  His 
health  was  very  variable ;  often  he  was  unfit  for  an}'  work. 

lY.  From  Erichsen.  Concussion  Symptoms;  Probable  Myelitis 
Later. — Case  30.  Railwa}^  Concussion.  Slow  Development  of  Symptoms. 
Partial  Paralysis.  Incomplete  Recovery. — E.  C,  aged  47,  a  gentleman 
farmer,  hale,  heartj^,  athletic,  and  of  active  habits,  received  an  injury-  in  a 
railway  collision  on  Jnly  1,  18G5  ;  the  carriage  in  which  he  was  being 
upset,  and  he  and  his  fellow-passengers  thrown  violently  about.  At  the 
time  he  did  not  feel  himself  hurt,  was  able  to  creep  out  of  the  window 
and  assist  the  other  passengers,  and  then  went  on  to  Lowestoft,  his  des- 
tination. At  night,  however,  he  could  not  sleep,  and  this  was  the  first 
symptom  that  attracted  his  attention.  The  next  morning  he  felt  stiff, 
and  complained  of  creeping  sensations  up  and  down  the  back,  and  of 
unpleasant  sensations,  almost  amounting  to  pain,  in  the  head.  B}''  the 
middle  of  the  da}-  he  was  forced  to  recline  on  a  couch,  as  he  could  scarcely 
sit  up.  He  felt  ver}-  unwell  for  several  da^'S.  During  this  period  he  had 
sensations  as  if  electric  shocks  were  passing  through  the  body  and  limbs. 
He  returned  home,  continued  to  feel  unpleasant  sensations  in  his  head, 
back,  etc.,  being  often  giddy,  but  was  still  able  to  take  a  certain  amount 
of  exercise,  and  even  to  ride  on  horseback.  He  continued  in  this  unsatis- 
factory state  until  August  12th,  when  he  became  suddenly  extremely 
giddy  and  scarcely  able  to  stand.  His  head  became  very  confused,  he 
could  not  attend  to  the  business  on  which  he  was  engaged,  and  seemed  to 
have  lost  all  encrg}^  and  power.  He  continued  to  feel  the  electric  sliocks 
through  the  bod}^  In  November  he  began  to  suffer  from  an  increasing 
difficulty  about  the  lower  extremities.  He  was  obliged  to  leave  off"  riding, 
as  he  had  entirely  lost  both  his  grip  and  the  i)owers  of  balancing  him- 
self. He  also  found  that  he  walked  with  dilliculty,  and  occasionally 
seemed  to  lose  control  over  liis  legs.  On  November  29tli,  when  getting 
up  in  tlie  morning,  he  suddenly  fell,  and  probably  momentarily  lost  con- 
sciousness. He  lost  all  poAver  in  his  legs,  and  suffered  intense  pain  in  his 
head.  As  he  was  gradually  getting  worse,  he  cnmc  up  to  London,  when 
I  saw  him  on  Janunry  fith,  in  consultation  with  Mr.  Calthropc. 

At  this  time  he  Wivs  complaining  of  various  symptoms  refcniblo  to 
the  head,  such  as  loss  of  memory,  inability  to  attend  to  business,  diffi- 
culty in  grasping  a  subject.  There  was  genend  debility,  incapacity  for 
exertion;  he  was  vu):vbli'  (,o  ride,  could  scnrcely  wnlk,  looked  haggard  and 
ill,  and   felt   himself  a   perfect  wreck.     On  examining  the  body  I  found 
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the  following  objective  signs  :  There  wfis  flabbiness  and  wasting  of  the 
muscles  of  both  the  lower  extremities  and  of  the  buttocks,  the  skin  hang- 
ing loose.  The  left  lower  extremity  was  more  shrunken  tlian  the  right. 
The  thigh  at  its  middle  was  one  inch  smaller  in  circumference  ;  the  leo-  at 
the  calf  was  three-fourths  of  an  inch  smaller  than  the  right.  There  was 
a  considerable  diminution  in  the  temperature  of  the  limbs,  especially  of 
the  left,  which  was  very  considerably  colder  than  the  right  and  the  rest 
of  the  body. 

The  electric  irritability  of  the  muscles  was  very  materially  dimin- 
ished in  both  lower  extremities  ;  it  was  nearly  lost  in  the  left  leg  below 
the  knee.  In  the  upper  extremities  it  was  extremely  active,  the  diU'er- 
ence  being  very  stinldng.  The  pulse  was  quick,  varying  from  100  to  110, 
and  weak,  the  beats  intermittent  twice  in-  the  minute.  On  January  26th 
there  was  no  improvement ;  in  fact,  he  was  in  more  suffering,  and  had 
lost  all  power  in  the  left  leg.  There  was  also  a  good  deal  of  pain  in  the 
spine,  in  the  upper  dorsal  and  lumbar  regions,  more  especially  on  the  left 
side.  It  gave  him  pain  both  to  lie  and  to  sit  on  the  left  side.  He  could 
not  rise  from  a  recumbent  position  without  assistance  from  one  or  two 
persous,  and  could  not  dress  without  help.  During  this  period  he  suf- 
fered much  from  pain  in  tlie  head  and  singing  in  the  left  ear.  On  April 
27th  1  again  saw  him  in  consultation  with  Mr.  Calthrope  and  Mr.  Buller, 
when  these  S3auptoms  were  noted  as  continuing  without  any  change. 
This  state  of  things  continued  throughout  the  summer — the  legs  being 
cold  and  almost  powerless;  the  pain  in  the  head,  the  electric  shocks,  and 
inability  to  move  remaining  unaltered.  On  July  6th  the  symptoms  con- 
tinued without  material  change.  He  went  to  Yarmouth  for  change  of 
air,  but  suffered  intensely  from  the  head,  and  derived  no  benefit.  He 
continued  under  my  observation  for  more  than  a  twelve-month,  and  after 
the  termination  of  the  legal  proceedings,  on  JFebruar}^  18,  1867,  he  w-ent 
into  the  country.  No  material  improvement  took  place  in  his  condition 
for  a  very  considerable  length  of  time,  and  up  to  the  present  time  there 
has  been  no  recovery  from  the  more  serious  sj-mptoms.  (Date  of  book, 
January,  1882.) 

V.  From  Erichsen.  Concussion  Symptoms,  folloived  by  Meningitis 
and  Myelitis. — Case  31.  Railwaj'  Concussion.  Injury  to  Cervical  Spine  ; 
Meningitis.  Permanent  Injur3\  Paralysis  and  Irritation  of  Spinal  Ac- 
cessor}', Musculo-Spiral,  and  Circumflex  Nerves. — J.  M.  was  injured  in  a 
railway  accident  on  October  29,  1866.  He  suffered  from  the  usual  S3'mp- 
toms  of  spinal  concussion,  for  which  he  was  treated  by  Dr.  Woodford,  of 
Bow,  with  whom  I  saw  the  patient  in  consultation  on  November  30, 1867. 
At  that  time  he  presented  three  sets  of  symptoms  of  a  very  marked 
character,  referable  to  the  head,  to  the  spine,  and  to  the  right  arm.     The 
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bead  sj-mptoms  consisted  of  an  inabilit}'  to  concentrate  his  tlioughts,  and 
of  loss  of  memoiy  on  man}'  points. 

In  the  course  of  conversation  he  "  dropped,"  to  use  his  own  Avord, 
the  thread  of  tlie  discussion.  There  was  a  complete  inaptitude  for  busi- 
ness. The  spine  was  evidently  the  seat  of  very  considerable  mischief. 
It  was  rigid,  moved  as  a  whole  when  he  was  told  to  stoop,  and  was  ex- 
tremely painful  on  pressure  and  on  movement  in  any  direction,  namely, 
in  the  lower  cervical  and  in  the  middle  and  lower  dorsal  regions.  The 
pain  in  this  situation  was  described  by  tlie  patient  as  being  ot  a  hot,  burn- 
ing character.  From  tlie  seat  of  pain  in  the  neck  he  sutfered  constant 
spasmodic  pain  shooting  down  the  right  arm  and  right  side  of  the  chest, 
with  frequent  cramps  in  the  muscles  of  tlie  arm.  From  the  seat  of  pain 
in  the  dorsal  region  he  complained  of  the  sensation  as  of  a  cord  being 
tiglitl}'  bound  round  his  bod}^  and  pressing  on  his  ribs.  The  right  arm 
and  hand  had  suffered  considerably.  There  was  great  loss  of  muscular 
power  in  the  limb,  so  that  the  patient  was  unable  to  hold  it  up  in  a  hori- 
zontal position,  or  to  support  it  extended  for  more  than  a  few  seconds. 
The  grasp,  of  this  hand  was  much  weakened,  and  considerabl}'  feebler 
than  that  of  the  left.  The  limb  was  wasted,  more  particularly  below  the 
elbow,  where  it  was  smaller  than  the  left  arm.  The  hand  also  was  wasted, 
more  especially  about  the  muscles  of  the  thumb.  The  patient  complained 
of  severe  twitchings  and  spasmodic  pains  shooting  down  the  forefinger 
and  the  thumb.  The  attitude  of  the  patient  was  veiy  remarkable  ;  he 
stooped  forward,  and  the  right  shoulder  was  raised  about  two  inches 
higher  than  the  left.  This  position  was  never  changed.  He  sufl'ered 
from  severe  spasmodic  pains  through  the  side  of  the  neck  and  shoulder, 
and  on  examining  the  parts  the  trapezius  and  sterno-mastoid  muscles 
were  found  extremely  tense.  The  muscles  that  were  chiefly  wasted  in 
the  right  arm  were  those  which  were  supplied  by  the  musculo-spiral 
nerve.  These  muscles  had  lost  their  electric  irritability'.  The  raising  of 
the  right  shoulder  was  evidentl}^  due  to  irritation  of  the  spinal  accessory 
nerve,  in  consequence  of  which  the  trapezius  was  kept  contracted,  and 
the  spasms  that  passed  through  it  were  due  to  this  irritation. 

The  conclusions  arrived  at  in  connection  with  this  case  were  that  at 
the  time  of  the  accident  there  had  been  some  concussion  of  the  brain 
and  of  the  spinal  cord  ;  that  the  brain  was  still  suffering  from  the  conse- 
quences of  that  concussion,  but  only  to  a  slight  degree;  that  the  spinal 
cord  had  been  severely  injured;  that  there  was  evidence  of  chronic  in- 
flMinniation  and  irritation  of  it,  these  changes  being  seated  in  tlic  menin- 
ges of  the  cord  ;  that  i)artial  paralysis  of  the  nuisculo-spiral  nerve  had 
already  taken  place;  thiU.  the  wasting  of  the  limb  and  arm  Avas  depend- 
ent on  the  paralysis  of  this  nerve  ;  that  in  addition  to  the  paralysis  the 
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nerves  of  the  Toracliial  plexus  were  proLabl}''  much  irritated,  as  shown  hy 
the  painful  cramps  that  manifested  themselves  in  the  arm.  The  condi- 
tion of  the  shoulder  was  due  to  spasm  of  the  muscles  supplied  by  the 
spinal  accessory  nerve.  I  saw  the  patient  on  February  12,1868.  In 
many  respects  he  was  then  worse  than  when  I  had  seen  him  in  the  pre- 
vious December.  He  looked  \evy  ill  ;  he  suffered  more  than  previously 
from  twitchings  in  the  neck  and  right  arm.  I  found  the  paralysis  of  the 
right  arm  was  more  complete  than  it  had  been.  He  could  not  moA^e  the 
arm  from  the  side,  and  the  paralj'sis  extended  to  the  muscles  about  the 
shoulder,  to  those,  in  fact,  that  were  supplied  Iw  the  circumflex  nerve. 
There  was  an  utter  absence  of  all  electric  irritability  of  the  muscles  sup- 
plied b}^  the  musculo-spiral  and  circumflex  nerves.  I  saw  him  again  on 
January  18,  1869,  with  Dr.  Woodford.  We  found  that  he  still  suffered 
from  irritation  of  the  brain  and  spinal  cord,  the  spine  continuing  to  be 
rigid  and  painful  ;  that  the  right  shoulder  was  drawn  up  and  displaced 
forward ;  that  the  right  arm  and  hand  were  paralyzed  so  as  to  be  abso- 
lutely useless  for  all  practical  purposes,  and  that  the  right  leg  had  gradu- 
ally become  to  a  great  extent  powerless.  By  order  of  the  Court  of 
Queen's  Bench  he  was  seen  on  May  28,  1869,  by  Mr.,  now  Sir  James, 
Paget,  who  found  that  J.  M.  complained  of  constant  pain  in  his  back, 
extending  across  the  shonlder  and  to  the  back  of  his  head  ;  of  pains 
passing  through  his  chest,  and  of  pain  round  the  chest  as  if  he  were  be- 
ing compressed  ;  of  aching  down  the  right  thigh  as  far  as  the  heel.  The 
right  shoulder  was  always  slightly  raised,  and  he  had  occasionally  in- 
voluntary twitchings  of  its  muscles.  The  muscular  power  of  the  right 
shoulder  and  foi;earm  was  much  decreased,  and  he  was  subject  to  frequent 
twitchings  of  the  right  lower  limbs,  which  prevented  his  walking  more 
than  A'^ery  short  distances,  or  taking  any  active  exercise.  The  manner 
of  walking  was  slow  and  feeble.  During  the  last  two  j-ears  he  had 
wasted  vevy  much,  and  his  skin  and  muscles  felt  soft  and  weak.  The 
pulse  varied  from  40  to  50.  His  bowels  and  lower  limbs  felt  unnaturally 
cold.  He  said  that  his  appetite  and  digestion  were  always  bad,  that  he 
never  slept  well,  and  that  his  memory'  was  impaired. 

On  reference  to  these  symptoms  of  injury  which  Mr.  M.  had  suf- 
fered since  October,  1866,  it  was  the  opinion  of  Sir  James  Paget,  in 
which  Dr.  Woodford  and  I  fully  concurred,  that  there  was  no  reason  to 
tliink  that  his  sufferings  on  the  whole  were  materially  decreasing,  and 
there  was  no  doubt  that  the}'  were  the  consequence  of  severe  injurj'  to 
the  spinal  cord.  We  were  further  of  opinion  that  he  would  never  recover 
health  as  he  had  had  it  before  the  injur}^  or  be  again  fit  for  the  active 
business  in  which  he  had  been  engaged.  On  February  15,  1871,  four  and 
a  half  years  after  the  accident,  J.  M,  wrote  to  saj^  that  he  still  suffered 
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greatl}".  His  arm  was  partially  paralyzed  ;  tlie  thumb  useless  ;  his  spine 
tender,  and  ached  on  movement  or  after  exertion  of  auA'  kind  ;  his  nights 
sleepless,  and  he  Avas  quite  unfit  for  the  ordinars-  business  of  life. 

YI.  From  Page.  Concussion  Symptoms.  Unrecovered  Four  Years 
After  the  Injury. — Case  1.  S.  W.,  set.  46,  a  tall,  somewhat  powerful  man, 
was  in  a  y&vy  severe  and  destructive  collision.  He  received  bruises  over 
both  arms  and  legs,  and  also  a  blow  upon  the  face  which  abraded  the 
skin  over,  and  fractured  the  bones  of,  his  nose.  He  was  not  stunned. 
He  lay  for  several  days  after  the  accident  in  a  state  of  great  nervous 
depression,  with  feeble  and  rapid  pulse  and  inability  to  eat  or  sleep. 
He  suffered  at  the  same  time  much  distress  from  the  fact  tliat  a  friend 
sitting  beside  him  in  a  carriage  had  been  killed;  and  this  seemed  to  prey 
constantly' upon  his  mind.  The  bodily  injuries  progressed  rapidly  toward 
recovery,  and  in  seventeen  days  after  the  accident  he  was  able  to  be 
moved  home.  Nine  weeks  after  the  accident  he  had  fairly  well  recovered 
from  his  injuries,  and  made  no  complaint  of  bodil}^  sufferings.  The 
ordinary  functions  of  th'e  body  were  natural,  but  his  mental  condition 
showed  extreme  emotional  disturbance.  He  complained  that  he  had 
suffered  continuously  from  depression  of  spirits,  as  if  some  great  trouble 
were  impending.  He  feels  very  upset  at  our  visit  and  begins  to  cry. 
He  says  he  used  to  cr^'  whenever  he  spoke  to  an^^  one,  but  that  now  he 
has  rather  more  control.  He  has  been  out  of  doors  for  a  few  3^ards,  but 
was  stopped  b}^  a  sudden  sensation  as  if  his  breathing  was  very  short. 
His  voice  is  very  weak  and  indistinct,  and  occasionally  he  saj^s  it  is 
almost  inaudible.  There  is  no  disease  of  the  larynx  or  adjoining  parts. 
He  sleeps  YQxy  badly,  waking  frequentl}',  and  being  constantly  troubled 
by  distressing  dreams.  His  pulse  is  weak,  104.  He  occupies  himself  by 
a  little  reading  and  by  occasionally  going  out,  but  he  feels  so  shaken  and 
weak  that  he  is  unable  to  do  anything  more.  In  man}'  respects,  however, 
he  is  improving.  The  weight  he  lost  is  being  regained.  He  can  walk 
rather  farther,  is  not  so  prone  to  cry,  and  his  voice  is  stronger.  Exami- 
nation discovered  no  structural  disease,  but  he  was  evidently  in  a  most 
depressed  and  feeble  state.  Words,  in  fact,  fail  adequately  to  ])ortray 
tlie  distressing  picture  which  this  otherwise  strong  and  healthy  man  pre- 
sented. He  remained  in  much  the  same  condition  for  several  months, 
though  with  undoubted  tendency  toward  improvement.  Fifteen  months 
after  the  accident,  several  months, that  is, after  his  claim  had  been  settled, 
we  learned  that  he  was  better,  though  yet  very  far  from  rig]it,and  he  was 
considered  wholly  unfit  for  work.  His  history,  given  four  years  after 
the  accident  by  his  medical  attendant,  is  as  follows:  "In  my  opinion  he 
will  never  be  anything  like  the  same  man  again.  His  ai)pearance  is  much 
altered.     He  looks  much  older,  haggard,  and  has  become  very  bald.    His 
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voice  is  very  weak,  almost  gone  at  times.  For  some  time  lie  went  about 
in  search  of  health,  but  improved  very  slowly,  if  at  all.  Lately  he  has 
obtained  two  posts,  the  work  at  which  is  of  a  very  light  nature.  I  just 
jotted  down  the  following  symptoms  as  he  mentioned  them,  and  I  feel 
sure  he  would  not  wilfully  exaggerate  them.  Yevy  depressed  spirits, 
sometimes  palpitation,  loss  of  sleep,  bad  dreams,  very  easilj-  tired,  can't 
walk  more  than  two  miles,  then  gets  very  tired  and  quite  loses  his  voice. 
Did  nothing  for  two  j^ears  after  the  accident.  Has  lost  all  his  energy. 
Sometimes  has  a  great  dread  of  impending  evil.  He  can  travel  b}'  rail- 
way without  feeling  nervous,  but  can't  drive  without  feeling  frightened 
all  the  time.  I  may  add  that  his  heart-sounds  are  rather  feeble,  but  not 
otherwise  abnormal.  Pulse  72.  No  special  spinal  s^'mptoms ;  no  paral- 
ysis; no  bladder  s^-mptoms;  alwaj's  gets  much  upset  if  dining  in  com- 
pan3^  or  if  many  people  are  talking  near  him.  I  knew  him  well  before 
the  accident  and  he  was  a  very  energetic  and  very  honorable  man." 

VII.  From  Page.  Concussion  Symptoms.  Not  Fully  Recovered^  hut 
Imjjroved. — Case  2.  B.  J.,  set.  44,  a  thick-set,  somewhat  robust-looking 
man,  was  in  a  carriage  which  ran  off  the  line  when  the  train  had  just  left 
a  station,  and  which,  after  jolting  along  off  the  rails  for  a  few  yards,  was 
turned  over  on  its  side.  He  says  he  was  far  more  shaken — "  terribly 
shaken  "  was  his  phrase — b^^  the  previous  jolting  than  by  the  overthrowing 
of  the  carriage ;  and  when  he  had  got  out  his  condition  was  that  men- 
tioned in  the  official  report.  On  the  following  day  he  travelled  home 
alone,  presenting  on  arrival  so  dazed  an  appearance  that  his  doctor  was 
immediately  sent  for.  When  we  saw  him,  ten  days  afterward,  he  was 
suffering  from  muscular  pains,  increased  by  movement,  in  various  parts 
of  the  body,  and  due,  no  doubt,  either  to  bruising  or  straining  when  the 
carriage  had  been  jolted  and  overturued.  He  can  hardly  get  any  sleep, 
having  before  his  mind  a  constant  fear  of  the  railway  accident,  and  he 
becomes  occasionally  "  light-headed  "  at  night.  He  is  l,ying  in  bed  Avith 
his  eyes  closed  and  the  blinds  down,  complaining  that  he  dreads  the 
light.  He  gets  very  low-spirited,  and  frets  about  his  business,  the 
thought  of  which  pains  his  head.  He  is  much  alarmed  at  the  pains 
which  he  suffers,  says  he  is  afraid  to  move  on  account  of  them,  and  that 
he  fears  he  has  received  internal  injury.  The  bowels  are  confined.  His 
temperature  is  99°  F.,  and  his  pulse  is  102.  Notwithstanding  his  expres- 
sions of  fear,  he  was  able  to  sit  up  in  bed  without  sign  of  suffering,  and 
in  talking  he  moved  his  head  naturally  from  side  to  side.  He  very  soon 
also  seemed  quite  content  to  have  the  blind  drawn  up,  and  gradually 
opened  his  eyes.  There  was  no  evidence  of  his  having  received  any 
bodily  injur}^  other  than  muscular  bruising  and  strain,  and  his  condition 
was  regarded  by  all  who  saw  him   essentiallj^  as  one  of  general  nervous 
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shock  likely  to  pass  Jiwaj'  after  a  time.  We  saw  him  again  in  two 
months.  He  had  then  a  somewhat  worn  and  anxious  expression,  hut 
said  he  was  better,  his  "nervousness"  being  not  so  great  as  it  was.  He 
complains  of  being  easilj^  upset  and  startled,  and  that,  when  thus  startled 
and  npset,  tliere  comes  on  a  sliarp  pain  in  the  head.  The  muscular  pains 
are  better,  that  which  still  troubles  him  most  being  a  pain  in  the  muscles 
of  the  left  side  of  the  neck.  He  sleeps  better,  though  he  occasionalh'  has 
disturbed  nights.  He  could  walk  two  or  three  miles  perhaps,  but  would 
be  very  fatigued.  His  pulse  is  100.  He  had  evidently  much  improved, 
and  it  was  advised  that  after  further  change  he  should  begin  his  work. 
Several  weeks  more  elapsed,  and  we  then  found  him  neither  looking  nor 
feeling  so  well  as  before.  He  was  very  nervous  about  himself,  feeling 
unable  to  do  his  work,  depressed  and  melancholy,  and  losing  heart  from 
the  thought  that  he  would  never  get  well.  He  had  been  attending  to  his 
business  for  two  or  three  hours  a  day,  and  the  anxieties  of  it  were  very 
distressing  to  him.  He  was,  moreover,  very  anxious  to  arrange  his 
pecuniary  claims  for  compensation,  as  both  he  and  his  doctors  felt  that 
that  was  now  beginning  to  prey  upon  his  mind.  In  bodilj'  health  he 
seemed  well.  Eighteen  months  after  his  claim  was  settled,  we  again  had 
the  opportunity^  of  seeing  him.  He  was  then  in  perfect  bodilj"  health, 
able  to  follow  his  occupation  as  usual,  and  to  endure  as  much  physical 
exertion  witliout  fatigue  as  before  the  accident.  He  could  not,  however, 
remain  so  long  at  his  desk  witliout  feeling  worried,  and  from  his  wife  we 
learned  that  he  was  more  irritable  tlian  lie  used  to  be.  In  these  respects, 
nevertheless,  he  was  admittedly  improving,  and  he  himself  felt  confident 
that  before  long  he  would  be  absolutely  well. 

YIII.  F7-om  Page.  Collision.  General  Concussion.  Death  on 
Thirty-seventh  Bay.  No  Lesions  Found  Post-mortem. — A  man  fort}^ 
years  of  age,  of  exceedingly  delicate  physique,  who  was  in  a  collision  at 
night.  The  accident  was  a  slight  one,  and  he  was  the  onlj^  passenger 
injured.  He  was  said,  in  the  ofTicial  report,  to  be  "  violently  shaken," 
but  he  was  able  to  go  on  home.  The  next  day  he  was  delirious,  and  on 
the  third  day  he  was  still  talking  somcAvhat  incoherently.  He  complained 
of  being  much  shaken  and  of  feeling  seriously  injured,  but  there  was  no 
evidence  discovei'able  of  bodily  hurt.  He  improved  for  a  time,  and  his 
condition  was  not  thought  to  be  serious.  He  never  seemed,  however,  to 
make  any  marked  ])rogress,  and  four  weeks  after  the  accident  he 
became  more  prostrate,  and  greater  anxiety  Avas  felt  about  him.  From 
this  time  he  gradunlly  got  weaker  and  Aveaker,  and  died  on  the  thirty- 
seventh  day.  No  organic  disease  whatever  was  found  on  post-mortem 
examination  in  an^^  of  the  viscera.  The  lungs  were  greatly  congested 
and  the  cavities  of  the  heart  were  distended  Avith  blood,  as  if  death  had 
occurred  from  failure  of  respiration  and  circulation. 
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IX.  From  Putnam.*-  Railway  Accident.  Spinal  Injury.,  witli  Con- 
cussion Symptoms.  Unrecovered. — Case  1.  The  patient,  who  was  a  man 
of  between  fifty  and  sixty,  of  previously  good  health  in  all  essential 
respects,  and  formerly  an  officer  in  the  armj^,  was  travelling  at  the  time 
of  the  accident  on, a  railway  in  Massachusetts.  When  near  a  certain 
station,  the  engine  with  one  or  more  cars,  in  one  of  which  the  patient 
sat,  was,  as  usual,  uncoupled  from  the  rest  and  allowed  to  run  ahead  in 
order  that  the  rear  half  of  the  train  might  be  switched  on  to  another 
track. 

Unfortunately,  the  brakemaii  failed  to  disconnect  the  bell-rope,  and 
by  the  time  the  two  parts  of  the  train  had  separated  to  the  extent  often 
or  twelve  feet  the  rope  was  stretched  taut,  giving  the  proper  signal  for 
stopping  the  engine,  which  the  engineer  at  once  obe^^ed.  The  rear  part 
of  the  train  continued  its  course,  and  struck  the  fore  part  with  sufficient 
momentum  to  damage  the  platforms  and  break  some  of  the  glass  in  the 
cars. 

The  patient,  who  was  sitting  with  his  face  to  the  engine,  was  jerked 
forward,  then  back,  and  finally  slid  down  between  the  seats,  striking  and 
scraping  his  back  with  some  force  against  the  edge  of  his  own  seat,  the 
cushion  of  which  had  been  displaced. 

He  was  helped  out  by  a  bystander,  who  said  to  him,  "  Friend,  are 
you  hurt?"  to  which  he  replied  that  his  back  hurt  him  very  much. 

He  was,  however,  able  to  complete  his  journe}'-,  under  some  distress, 
performed  some  business,  and  returned  in  the  evening  to  his  home,  near 
Boston,  but  in  the  course  of  the  afternoon  was  nauseated  and  vomited. 

For  nearl}'  three  weeks  he  kept  about  his  work,  but  from  the  day 
of  the  accident  he  was  a  changed  man. 

From  being  cheerful  and  active,  he  became  listless,  gloomy,  dis- 
pirited, and  emotional,  bursting  frequently  into  tears,  and  at  night  he 
was  restless  and  delirious. 

The  secretion  of  urine  was  greatl}"  diminished,  and  it  was  passed 
often  but  once  a  day.  The  hands  and  feet  were  perpetually  cold,  and  his 
plwsician,  Dr.  Blood,  of  Charlestown,  through  whose  kindness  I  was  able 
to  examine  the  patient  later,  found  his  pulse  habitually  about  60,  and  his 
temperature  ranging  from  97°  F.  to  98°  F. 

Before  the  end  of  three  weeks  his  distress  had  increased  so  much 
that  he  was  obliged  to  take  to  his  bed,  and  when  I  saw  him,  a  few  days 
later,  he  was  the  ver}^  picture  of  pi'ostration  and  miserj^, — pale,  nervous, 
excited,  with  large  and  almost  irresponsive  pupils  and  drooping  lids,  the 
skin  cool,  and  the  heart's  action  feeble.  He  whispered  to  me  that  he  had 
not  had  an  erection  since  his  illness  began,  and  there  is  good  reason  to 
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think  that  this  condition  has  remained  unchanged  up  to  the  present  time, 
— an  interval  of  a  year  and  a  half. 

The  sensibility  of  the  skin  was  found  notahl}'  diminished  at  that 
time  over  all  four  extremities,  and,  in  fact,  everywhere  that  it  was  tested. 
Pain  and  distressing  sensations  in  the  back  were  constantly'  present. 
The  patient  was  seen  soon  afterward  b}'  Drs,  S.  G.  Webber  and  C.  B. 
Porter,  and  by  all  of  us,  subsequentlj',  a  number  of  times. 

It  is  unnecessary  to  describe  in  detail  the  further  progress  of  the 
case;  suffice  it  to  say  that  the  patient  became  at  first  paraplegic;  then, 
after  some  months,  Jiemiparaplegic,  the  motions  of  the  right  leg  remain- 
ing absolutel}^  abolished,  even  those  at  the  hip-joint. 

It  was  also  soon  discovered  that  the  loss  of  sensation  had  shown 
the  same  tendency  with  the  loss  of  motion  to  concentrate  itself  upon  one- 
half  of  tlie  body,  and  the  case  assumed  in  this  respect  the  appearance  of 
a  typical  hemiansesthesia. 

The  special  senses  were  all  involved  in  this  impairment,  and  the 
hearing  was  diminished  for  bone-conduction  as  well  as  for  air-conduction 
{vide  above).  All  these  symptoms,  even  including  some  degree  of  im- 
pairment of  emotional  self-control,  remained  nearl}^  luichanged  up  to  the 
time  of  the  trial,  i.e.,  through  an  interval  of  nearl}^  a  year  and  a  half. 

X.  From  Putnam.  Concussion  Symptoms  in  a  Neurotic  Person 
following  upon  a  Railway  Accident. — Case  2  is,  in  outline,  as  follows : 
The  patient,  who  was  highly  neurotic  by  temperament  and  by  inherit- 
ance, was  thrown  forward,  in  consequence  of  a  moderate  shock  of  the 
railway-car  in  which  he  was  riding,  so  as  to  strike  the  right  side  of  the 
abdomen  upon  the  seat  in  front.  No  symptoms  showed  themselves  for 
two  weeks,  when  the  legs  became  suddenly  paretic.  After  a  few  weeks 
more  the  left  leg  had  improved  ver^^  much,  while  the  right  became  sud- 
denly entirely  helpless,  even  at  the  hip-joint.  Patient  came  to  the  Mas- 
sachusetts General  Hospital,  Out-Patient  Department,  several  mouths 
later,  complaining,  besides  the  paralysis,  of  abnormal  sensations 
throughout  the  entire  right  side. 

There  was  diminished  sensibility  to  deep  pricking  over  the  right 
leg  and  thigh,  but  not  over  the  rest  of  the  right  side.  The  field  of  vision 
of  the  right  eye  was  nniterially  contracted,  and  the  hearing  of  the  right  ear 
diminished  to  both  air-  and  bone-  conduction.  The  deep  and  superlicial 
reflexes  seemed  less  on  the  right  side  than  the  left.  The  mental  condition 
and  general  nutrition  appeared  to  be  normal. 

XI.  From  Putnavi.  Crushing  of  Body,  xoith  Nervous  Impairment 
resulting. — Case  3.  An  Irish  laborer  was  crushed,  seven  months  before 
applying  at  the  Massachusetts  General  Hospital,  between  a  cart  and  a 
post,  getting  several  ribs  broken  and  receiving  various  bruises.     Is  easily 
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fatigued  bj^  slight  exertion,  and  annoyed  by  trembling  of  hands.  The  ex- 
amination made  was  not  thorough,  partly  because  of  want  of  intelligence 
on  the  patient's  part,  but  it  is  evident  that  sensibility  to  deep  pricking  is 
diminished  over  the  entire  left  half  of  the  body. 

XII.  From  Knapp.^  Fall  on  Back.  Concussion  Symjitoms.  Some 
Improvement. — I.  Jeremiah  C,  37,  M.,  railway  employe,  consulted  me 
in  Marcli,  1881.  A  j^ear  and  a  half  before  he  was  knocked  off  a  cable- 
car,  striking  his  back  and  losing  consciousness.  On  return  of  conscious- 
ness he  went  back  to  work,  and  kept  at  it  for  an  hour  or  two,  but  after- 
ward he  was  laid  up  for  seven  weelvs.  Now  he  has  pain  in  the  back, 
especially'  on  motion,  with  rigidity  of  the  spine  and  lumbar  tenderness. 
His  arms  feel  helpless;  he  has  numbness  and  tingling  in  the  hands,  and 
at  times  in  the  legs  ;  the  legs  are  not  as  strong,  and  he  has  had  cramps 
in  them.  Occasional  vertigo  and  rush  of  blood  to  the  head.  Nervous, 
fretful,  low-spirited,  and  poor  memory;  some  vesical  tenesmus  and  loss  of 
sexual  power.     Some  improvement  under  faradism  and  the  actual  cauter}^ 

XIII.  From  Knapip).  Fall  down  Staiis.  Concussion  Symptoms. — 
II.  John  D.,  30,  M.,  organ-finisher,  consulted  me  in  Februarj^,  1888.  Fell 
down  stairs  a  month  ago,  striking  small  of  back  and  buttocks.  Great 
pain  in  the  back.  Diminished  power  in  left  leg.  He  cannot  bend  his 
spine,  and  has  great  tenderness  in  the  lumbar  region.  He  has  a  desire  to 
empty  his  bladder  most  of  the  time,  and  when  he  passes  water  he  thinks 
he  is  througli  before  he  reall}^  is,  occasionall}^  wetting  himself.  No  sexual 
power  since  the  accident.  Quite  nervous  and  rather  alarmed  as  to  his 
condition.  Knee-jerks  rather  quickened,  a  tap  setting  up  a  general  shrink- 
ing, as  if  from  pain. 

XIV.  Fall  from  a  Mast.  Concussion  Symptoms. — III.  Martin  H., 
46,  M.,  draw-tender.  Referred  to  me  at  the  Boston  Dispensary  in  August, 
1886.  Two  3'ears  ago  fell  from  a  mast,  thirty-six  feet,  striking  back. 
Since  then  has  had  sharp  pains  in  the  back  and  abdomen,  shooting  down 
the  legs.  The  legs  are  easil}^  fatigued,  feel  numb  and  prickly,  and  as  if  a 
pad  were  between  them  and  the  floor.  "Drawing"  girdle  sensation. 
Twisting  or  bending  the  spine  or  riding  in  the  cars  is  painful.  Faint 
spells  and  vertigo.  Severe  headache  at  times.  Nervous,  low-spirited,  and 
a  poor  sleeper.  Short  breath,  palpitation,  and  a  "  drawing  "  feeling  in  the 
stomach.  Poor  appetite  and  digestion.  Arms  feel  numb,  and  fingers  feel 
as  if  asleep.  Diminished  sensation  in  arms  and  legs,  and  some  tenderness 
of  nerve-trunks  in  legs.  Lumbar  spine  flat,  slight  lateral  curvature  to  the 
right ;  tender  below  tenth  dorsal  vertebra,  the  tenderness  being  greater 
by  the  sides  of  the  spinous  processes.  Reflexes  and  electrical  reactions 
normal.     No  ataxia. 

*  Boston  Medical  and  Surgical  Journal,  November  1st  and  8th,  1888. 


150  SPINAL    CONCUSSION. 

XY.  From  Knapp.  Fall  from  Ladder.  Concussion  Symptoms. 
Improvement. — lY.  Bateman  C,  59,  M.,  electrician.  Janiiaiy,  1886. 
Some  months  before  lie  fell  from  a  ladder,  striking  on  his  huttocks.  No 
loss  of  consciousness.  Nausea  and  vomiting  till  two  months  ago. 
Costive.  Since  accident,  loss  of  power  and  prickl}-  throbbing  in  legs, 
worse  in  right  leg,  which  has  wasted.  Legs  at  times  feel  hot  or  cold, 
both  subjectively  and  objeetivel}".  No  distinct  pain  in  legs.  "Water  had 
to  be  drawn  for  a  week  after  his  fall.  A  month  ago  fell,  rupturing  a 
vessel  in  his  knee,  and  the  knee  had  to  be  aspirated.  Right  leg  two 
inches  smaller ;  marked  diminution  of  sensibilit3^  Muscles  of  thigh  do 
not  react  to  either  current  on  right  and  very  feebl}^  to  strong  galvanic 
current  on  left.  Much  fibrillar}^  contraction  of  riglit  quadriceps.  Dis- 
tinct gain  under  galvanism,  with  improvement  in  strength  and  sensation 
in  legs  ;  has  decided  pain  in  them. 

XYI.  From,  Knapp.  Nervous  Symptoms,  resembling  those  of  Con- 
cussion, after  a  Stab  in  Abdomen  and  Peritonitis. — Y.  Jeremiah  O'D.,  50, 
M.,  carpenter,  consulted  me  in  August,  1885,  being  anxious  to  get  a 
pension  on  account  of  his  disability'.  Was  stabbed  in  the  abdomen  in 
1865,  and  had  peritonitis  after  it.  In  1870  the  Pension  Board  rejected 
his  application,  thinking  his  hemiparesis  was  the  result  of  apoplex}^,  but 
he  denies  any  history  of  apoplexy.  On  recovery  from  the  peritonitis  the 
left  leg  began  to  be  weak,  and  he  had  pain  and  stiffness  in  the  left  hip. 
He  could  not  walk  without  staggering  and  getting  exhausted.  Hard  to 
lift  left  leg  up  stairs.  Severe  pain  in  left  side  and  abdomen  and  left 
side  of  head.  Depressed,  poor  memory,  slight  mental  impairment,  ver- 
tigo, and  diplopia  ;  some  tinnitus.  Numbness  gradually  developed  over 
his  entire  left  side,  less  marked  in  the  hands  and  feet,  but  amounting  in 
some  places  to  absolute  anaesthesia  and  analgesia.  Tingling  and  prick- 
ling on  lett  side.  Smell  impaired.  Poor  vision  in  left  ej'e  from  cata- 
ract ;  field  not  contracted.  Taste  poor  on  left ;  hearing  worse  on  left. 
Diminished  tactile  sensibility  over  entire  left  side  ;  left  arm  a  little  smaller 
and  weaker.  Cannot  put  left  leg  into  a  chair  without  great  effort.  Sways 
with  eyes  shut.  Knee-jerk  and  cremaster  reflex  most  marked  on  right; 
knee-jerk  weak.  Speech  rather  indistinct.  Slight  tenderness  over  left 
posterior  tibial.  March,  1888,  question  of  pension  still  pending.  Has 
not  improved  since  1885.  Symptoms  much  the  same.  Still  has  anaes- 
thesia, which  is  most  marked  on  the  left,  although  tactile  sensibility'  is 
blunted  on  the  right.  Considerable  difncnlty  in  walking;  drags  left  foot. 
Trouble  in  locomotion  increased  on  trying  to  make  any  quick  movement. 

XYII.  From  Knapp.  Fall  on  Ice.  Previously  Neurotic.  Concus- 
sion Symptoms. — YI.  Susan  W.,46,M.  December,  1886.  Neurotic  taint. 
Fell  on  the  ice  last  winter, striking  left  hip  and  elbow,  and  causing  heinia. 
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Now  the  slightest  effort  causes  pain  across  the  chest  and  in  the  back. 
Lifting  causes  a  "  hot  water  "  feeling  in  the  hernia.  Very  severe  head- 
ache, impaired  vision,  and  increase  of  deafness  in  left  ear.  Tinnitus. 
Short  breath  and  pleuritic  stitch.  Weak  stomach  ;  very  costive  ;  frequent 
micturition.  Considerable  pain  in  the  arms.  Numb  feeling  on  left  side; 
the  left  hand  and  foot  get  cold  readily.  Staggers  on  walking,  and  the 
left  leg  gives  out.  Cramps  in  the  legs  ;  numbness,  prickling,  and  pain  in 
the  left  leg.  Great  spinal  tenderness  ;  tender  over  stomach  and  lower 
ribs  on  each  side ;  tender  over  left  ulnar,  sciatic,  and  posterior  tibial 
nerves.  Diminished  sensibility  in  left  ulnar  region,  over  left  chest,  and 
on  outer  side  of  left  leg.  Electrical  reactions  normal.  Knee-jerks  ex- 
aggerated;  front-tap  contraction.  Eyes  and  ears  not  examined.  March, 
1888,  worse  since  last  seen.  Pain  in  left  side  and  back;  prickly  feeling 
all  over  body.  Much  vertigo.  Pain  in  right  foot.  Poor  vision.  Very 
nervous.  At  times  has  much  trouble  in  passing  water.  Troubled  greatly 
with  leucorrhoea  and  piles.  Field  of  vision  good  ;  von,  20-50.  Fundus 
normal.  Cannot  hear  watch  with  either  ear  or  through  bone.  Marked 
opacity  of  membraua  tympani.  Cannot  stand  with  ej^es  shut.  Slight 
tremor  of  hands.     Extreme  spinal  tenderness. 

XVIII.  F7^om  Knapp.  Fall  down  Emhavkment.  Concussion  Symp- 
toms. Some  Improvement. — VII.  Annie  S.,  45,  M.  Seen  in  consultation, 
Februarj^,  1886,  with  Dr.  E.  S.  Boland,  who  has  reported  the  case  in  full.* 
Not  neurotic.  Two  years  before  she  was  thrown  down  an  embankment 
by  the  sudden  starting  of  a  train,  and  had  recovered  damages,  although 
the  case  was  still  in  dispute.  Much  pain  in  head  and  lumbar  region,  and 
considerable  vertigo.  Sleeps  poorly,  and  has  a  poor  memory.  Poor 
appetite  ;  very  costive.  Has  had  jaundice  since  the  accident.  At  one 
time  had  xanthopsia,  at  another  melanopsia.  Menses  irregular  and 
painful.  Urine  scant3\  Wets  and  soils  herself  at  times.  Very  marked 
anaesthesia  over  whole  body,  with  analgesia.  Some  sensation  in  tip  of 
nose,  left  ulnar  region,  and  right  cheek.  All  muscular  efforts  slow  and 
weak.  Cannot  stand  without  support.  Muscles  do  not  react  well  to 
faradism.  Knee-jerks  weak.  Field  of  vision  contracted,  especially  in 
right  eye  ;  vod,  can  count  fingers  ;  vos,  2-20  ;  monocular  diplopia,  od. 
Pupils  react  sluggishly  to  light.  Loss  of  smell  and  taste.  Hearing  to 
watch,  contact  ad,  four  inches  ar.  Gained  under  treatment  for  three 
months.  Later,  right  ankle  became  weak.  When  last  heard  from,  in 
December^lSSI,  she  was  still  far  from  well,  being  quite  lame,  and  having 
much  pain  in  her  back. 

XIX.  From  Knapp.     Fall  on  Head,  with  some  Spinal  Involvement. 

*  E.  S.  Boland,  Symptoms  following  Injury  to  the  Head  and  Back.    Boston  Medical  and 
SurgicalJournal,  November  10, 1887. 
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Not  a  Typical  Case  of  Sjnnal  Concussion. — YIII.  Charles  L.,  14,  S,, 
scliool-bo3\  Referred  to  me  by  Dr.  Cutter,  of  Leominster,  in  Ma}',  1886. 
Nervous  heredity.  Posthumous  child.  Alwa3-s  nervous  and  irritable. 
Had  convulsions  in  infancy'.  Six  years  ago  fell  from  a  bridge,  striking 
forehead.  Signs  of  shock  after  it.  "  Shoulders  drew  up  and  spine  got 
crooked."  Delirious  after  fall  and  very  nervous  since.  Said  to  have 
lateral  curvature,  but  it  was  not  detected.  Three  years  ago  eyes  began 
to  trouble  him,  with  diui  vision  and  pain.  Much  headache ;  irritable, 
surly,  and  heedless.  Poor  appetite  ;  chronic  diarrhrea.  Palpitation. 
Passes  much  urine.  Rheumatic  fever  a  year  ago.  Muscles  weak.  Pain 
in  legs,  with  numbness  and  prickling  in  hands  and  arms.  Fell  again 
last  fall,  striking  head.  Worse  since  then,  and  has  had  two  attacks;  in 
one,  unconscious,  rigid,  trembled,  and  screamed;  sleep}^  after  it.  Two 
attacks  of  aphonia.  Left  leg  said  to  draw  up  at  times.  Yer}^  fat.  Field 
of  vision  normal:  vod,  20-20;  vos]  20-100;  astigmatism  of  4  D,  os. 
Quite  tender  over  spine  and  more  or  less  tender  all  over.  Smell,  taste, 
and  hearing  normal.  Slight  diminution  of  electrical  sensibilit}'  on  left. 
Knee-jerks  only  on  reinforcement.  In  June,  1888,  reported  to  have  had 
chorea,  and  after  that  to  have  had  an  increase  of  all  his  symptoms,  with 
one  or  two  more  attacks. 

XX.  From  Knapp.  Thrown  from  Wagon.  Concussion  Symptoms. — 
X.  Charles  C,  61,  W.,  machinist.  June,  1887.  No  special  taint.  Eighteen 
months  ago  he  was  thrown  from  a  wagon,  and  was  unconscious  for  six 
hours  and  a  half  after  it.  No  external  injur}'^  or  fracture.  Hot-water 
bottles  were  put  to  his  feet,  burning  them  so  badly  that  he  was  kept  in 
bed  for  four  months.  On  getting  about,  his  shoulders  and  right  leg 
began  to  feel  heavy,  and  his  nrms  ached.  His  head  has  felt  sore,  and  he 
has  had  sharp  pains  in  it.  Discouraged,  low-spii-ited,  and  irritable,  but 
mental  power  is  not  imi)aired.  Short  breath,  2)oor  appetite,  constipation. 
Prickly  aching  and  buruiiig  in  the  arms,  which  feel  weak  and  heavy. 
The  right  leg  feels  numb  and  prickly,  and  both  legs  ache.  He  has  pain 
and  a  hollow  feeling  in  the  back,  which  hinder  his  walking;  sa^ys  he  is 
gi'owing  Avorse.  Marked  m_yopic  astigmatism;  lield  of  vision  normal. 
Fibrillary  tremor  of  tongue.  It  luu'ts  him  in  tlie  lower  dorsal  region  to 
bend  his  si)iMe,  but  it  is  not  tender.  Some  inco-ordination  of  the  left 
arm,  and  a  little  tremor  of  the  liaiuls.  Si)eecli  a  little  thick.  Epigastric 
reflex  present  only  on  left.  Triceps,  radial,  \dnar,  and  patellar  rellexes 
exaggerated.     Slight  patellar  clonus;  front-tap  contraction. 

March,  1888.  Condition  not  improved.  Complains  greatly  of  his 
back,  and  of  inability  to  use  his  arms  well ;  numbness  of  both  legs.  No 
inco-ordination  of  hand.  Reflexes  exaggeVated.  No  consciousness  of 
events  immediately  preceding  accident.     Was  thrown   from   a  carriage 
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fifteen  j-ears  ago,  mid  after  that  had  some  stiffness  of  left  arm,  wbicli 
recovered.  A  year  before  his  last  accident,  however,  this  arm  had  been 
rather  weak. 

XXI.  From  Knapp.  Struck  by  Machinery.  Concussion  Symptoms. 
Death  in  a  Year  afterward.— XI.  Dennis  B.,  37,  M.,  printer.  Referred 
to  me  by  Dr.  Post,  in  Angust,  1885.  In  Jnnnary,  1885,  was  strnck  by 
shafting,  the  right  side  being  most  injnred.  Right  instep  and  right  little 
finger  broken  ;  right  thigii  and  leg  mneli  bruised.  Laid  np  until  Ma}'. 
Two  weeks  ago  tried  to  go  to  worlc  on  a  hot  day,  worked  an  hour  and  a 
half,  and  had  to  go  to  bed.  Memor}^  began  to  ftiil  after  injur}-,  and  he 
has  had  constant,  severe  headache  ever  since.  Has  vertigo  so  badl3^that 
his  wife  is  afraid  to  let  him  go  out  alone.  Forgetful  since  his  injnr3\ 
Very  restless  at  night ;  much  more  irritable  and  excitable.  Consider- 
able diplopia.  Slight  palpitation  and  shortness  of  breath.  Poor  appe- 
tite, some  vomiting.  At  times  has  to  wait  before  he  can  pass  water,  and 
at  times  the  stream  stops.  Cannot  close  right  hand  as  well.  Frequent 
and  severe  pain  in  right  leg  after  nsing  it,  and  constant  numbness  and 
prickling.  Right  leg  weaker,  somewhat  wasted,  and  is  easily  fatigued. 
After  his  attempt  to  go  to  work,  was  in  bed  for  a  week ;  headache  and 
vertigo  much  worse,  felt  dazed,  and  has  been  more  or  less  confused  ;  had 
constant  nausea  and  vomiting  for  a  week.  Field  of  vision  good :  vod, 
20-20;  I'os,  20-30;  left  disk  paler.  Some  weakness  of  external  recti,  with 
nj'Stagmus  on  excursion  outward.  Other  senses  and  tactile  sensibility 
unimpaired.  Arms  strong,  no  inco-ordination,  some  tremor  of  hands. 
Right  leg  smaller  than  left,  vastus  internus  does  not  react  to  faradism, 
lower  leg-muscles  require  a  stronger  current  than  on  left.  Nerve-trunks 
in  right  leg  rather  tender.  Reflexes  normal.  About  a  year  later  the  man 
died.     There  was  no  autops^^ 

(This  preceding  case  and  another  which  Knapp  describes,  where 
peripheral  injuries  occurred,  the  arm  and  thigh  being  broken,  and  a 
nervous,  unstable  disposition  followed,  are  cited  to  shoAv  that  Erichsen's 
claim,  of  the  nervous  system  escaping,  as  a  rule,  where  bone  fractures 
occur,  is  not  without  exceptions.) 

XXII.  Outlines  of  Opjpenheim^s  Gases. — I. Derailment. — Headaches, 
insomnia,  vertigo,  fainting-spells,  pain  in  left  side  and  back,  considerable 
concentric-vision  contraction;  analgesia  general  except  tips  of  fingers, 
and  also  a  zone  in  lower  part  of  back  which  was  hypersesthetic  ;  girdle 
pains,  speech  disturbance,  general  motor  weakness,  impotence. 

Improved  in  several  symptoms,  but  general  condition  worse.  Death 
from  unknown  causes. 

XXIII. — II.  Derailment.  Struck  against  Back. — Back  pain  lumbar 
and  left  head  regions,  flickering  sight,  vision-field  contracted  left  eye ; 
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hearing  diminished  left  ear  ;  mental  disturbance,  emotional,  irritable ; 
constriction  feeling  in  chest ;  peculiar  walk  disturbance ;  could  walk 
backward  better  than  forward ;  general  motor  debilit}',  especially  in  left 
leg;  tremors,  inco-ordination,  swaying  symptom  ;  anaesthesia  outer  thigh 
surfaces.     Improved. 

XXIY. — III.  Derailment. — Back  pain,  and  in  sacral  region,  tender- 
ness of  spine,  rigidity  of  spine  in  all  movements,  walking  disturbance 
considerable,  micturition  difficult;  excitement  and  walking  increased 
difficulties,  would  tremble  when  making  motions  or  when  excited  ;  pulse 
increased,  irritable  heart ;  emotional. 

No  improvement. 

XXV. — IV.  Derailment.  Struck  Head  and  Sacral  Region.  Emo- 
tional Sliock. — Mental  derangement,  very  hypochondriacal,  great  irrita- 
bility, peculiar  speech  disturbance,  tremulous  and  unable  to  write  owing 
to  tremor,  hypersesthesia  in  dorsal  region,  tenderness  of  spine,  pulse 
increase,  pseudo-spastic  walk  disturbance,  scalp  analgesia,  contraction 
of  color  vision. 

Chronic  condition,  with  very  few  remissions.    Treatment  unavailing. 

XXVI. — V.  Railway  Collision. — Pain  in  back,  chest,  and. back  of 
head,  tender  spine,  ill-humored,  in  a  constant  state  of  fright,  irritable, 
m3'0sis,  and  no  light  reflex  left  eye,  rigid  trunk  during  motion,  motions 
difficult,  tremors,  increased  tendon  reflex,  decreased  skin  reflexes,  frequent 
micturition  and  small  quantities  voided  ;  anaesthesia,  left  half  of* body, 
with  inconstant  anaesthesia  of  the  right  side;  considerable  concentric- 
vision  contraction,  decreased  central  sight,  achromatopsia,  impaired 
special  senses. 

Condition  chronic  and  progressiA'^e. 

XXVII. — VI.  Derailment. — Despondenc,y,  easily  frightened,  pain 
in  head  and  back,  concentric-vision  contraction  and  decreased  central 
contraction;  impaired  hearing,  smelling,  and  tasting,  both  sides;  anies- 
thesia  of  entire  body  except  small,  distinctly  outlined  areas,  tremors, 
walk  difficulty. 

No  improvement  while  in  liospital.  Considerable  improvement  after 
the  settlement  of  the  damage  claim. 

XXVIII. — VII.  Railway  Accident.  No  Injury,  but  a  Terrible 
Fright. — Despondency,  terrors,  insomnia,  loss  of  mental  continuity,  epi- 
lepsy, sensibility  and  special  senses  impairetl,  pulso-rnnge  from  I'JOto  140 
conti'.iuously,  and,  in  the  course  of  the  dise:ise,  heart  enl:irgenuMit  ; 
trouble  evidently  increased  by  the  legal  proceedings.  Predis[)osed  by 
arterial  sclerosis. 

(There  are  no  exclusively  spinal-concussion  symiitoms  in  this  case. 
— S.  V.  C). 
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XXIX. — YIII.  Railway  Collision.  Slight  External  Bruise. — Head- 
ache, vertigo,  girdle  constriction,  despondency,  nervousness,  insomnia, 
fright  tendency,  decreased  intelligence,  mental  debility,  micturition 
difficult,  hypersestliesia  in  lower  part  of  back;  motor  defects,  especially 
in  right  extremities ;  seusibilitj^  diminished,  special  senses  right  side 
impaired. 

No  improvement  after  claim  settlement  and  years  of  observation. 

XXX. — IX.  Railway  Accident.  Blow  to  Back  and  Head. — Head- 
ache, vertigo,  pain  in  back,  tinnitus  aurium,  cries  easily,  terror  spells  and 
emotional  disturbance,  impotency,  urine  retention,  pupil  contraction- 
reflex  lost,  inequalit}^  of  pupillar}^  sizes,  concentric-vision  decrease,  taste 
diminished,  hearing  impaired,  wide-spread  sensibility  disturbance  with 
peculiar  distribution,  general  activity  lessened,  walks  with  difficulty, 
increased  tendon  reflexes. 

Better  in  some  symptoms,  otherwise  the  condition  is  stationar3^ 

XXXI. — X.  Railway  Accident.  Contusion  to  Back  of  Head. — De- 
spondency, frights  frequent,  decreased  intelligence,  vertigo,  fainting 
attacks,  concentric  right-eye  vision  contraction  and  atrophy  of  the  optic 
nerve  of  the  same  eye,  left  contraction  color-field  vision,  sensibility  dis- 
turbance over  large  body  area,  speech  difficulty,  tremors,  activity  lessened, 
impotenc}^ 

Gradnall3^  grew  worse,  sight  difficulty  increased. 

XXXII. — XI.  Railway  Collision. — Mental  derangement,  vertigo, 
peculiar  speech  and  motor  disturbances,  scalp  anaesthesia,  febrile  attacks. 

Improved  in  hospital.     Remissions  later. 

XXXIII. — XII.  Derailment. — Pain  in  lumbar  region,  increased 
pulse,  fright    condition,  pupillary    differences,   anomalies  of  sensation. 

Xo  improvement. 

XXXIY. — XIII.  Fall  from  Locomotive  in  Motion. — Despondency, 
irritability,  fright,  dreams  much,  insomnia,  pain  in  right  thorax,  light 
functional  disturbances  of  the  special  senses,  anaesthetic  zone  in  right 
thoracic  region,  vertiginous  attacks,  abnormal  irritability  of  heart  and 
nervous  S3^stem,  nervous  heart  palpitations. 

Xo  improvement. 

XXXY.— XIY.  Fall  from  Train,  Striking  Head  and  Right  Side  of 
Body. — Mental  disturbance  and  weakness,  vertigo,  right  hemiparesis  not 
involving  cranial  nerves,  right  extremities  decreased  in  size  of  muscles, 
right  hemiansesthesia,  also  including  special  senses  (but  not  continuously 
distributed). 

Chronic  stationary  condition. 

XXXYI. — XY.  Fall  upon  Head  from  a  Horse. — Attacks  of  uncon- 
sciousness with   aura,  preceded  by  hallucinations   and   paroxysms  of 
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bewilderment  tmd  fright;  sensibility-  disturbance  widespread,  also  special 
senses  impaired,  headache,  and  vomiting. 

Unimproved  when  discharged  from  the  hospital,  and  but  very  little 
improvement  afterward. 

XXXYII.— XYI.  Hit  on  Head  with  a  Club.— Timidity,  startlings, 
easily  frightened,  peculiar  gait,  anaesthesia  and  sensory  disturbances, 
memory  failure. 

Worse  at  first,  two  years  stationary,  and  subsequently  improved. 

XXXVIII.— XVII.  Bruise  of  Left  Half  of  Head  and  Shoulder 
through  Fall  of  a  Beam. — Stupidity  of  a  few  weeks'  duration,  loss  of 
energy,  vertigo,  attacks  of  loss  of  consciousness,  weakness,  and  tremors, 
chiefly  in  the  left  extremities  ;  loss  of  sensation,  indisposition,  left  hemi- 
paresis,  without  involving  facial  and  hypoglossal  nerves;  tremors,  speech 
disturbance,  difficult  micturition,  left  hemianesthesia,  including  special 
senses  ;  photophobia,  blepharoclonus. 

Under  observation  but  a  short  while. 

XXXIX.— XVIII.  Hurt  by  Machine  Belt ;  Thrown  against  Ceiling  ; 
Considerable  Fright. — Progressive  dementia,  epileptic  attacks,  headache, 
dizziness. 

Discharged  from  hospital  unimproved. 

XL.— XIX.  Fall  upon  Left  Side  from  a  Telegraph  Post. — Mental 
disturbance;  left  hemiparesis,  leg  more  affected,  facial  and  hypoglossal 
not  included;  left  hemiansesthesia,  including  special  senses;  left  pupil 
laro-er  than  right,  diminished  skin  reflexes  left  side,  vasomotor  disturb- 
ances involving  attected  muscle-substance,  tremors,  heart  enlargement, 
pulse  increase. 

Improvement  in  several  symptoms,  others  worse.  At  present  no 
improvement. 

XLI. XX.  Kight  Side  of  Head  and  Face  Burned  through  Gas  Ex- 
plosion.— Headache,  disturbance  of  iiearing,  fright  condition,  insomnia, 
paresthesia  in  right  half  of  body,  sudden  paralysis  of  right  side,  exclud- 
iu')-  facial  and  hypoglossal  nerves  ;  right  liemianesthesia,  double-sided 
sensory  disturbances. 

Improved. 

(From  such  instances  it  appears  that  some  of  tlie  symptoms  per- 
taining to  spinal  concussion  may  be  induced  by  fright  or  by  other 
eauses.-S.  V.  C.) 

XLI  I. XXI.     Body    Squeezed    between    Car-buffers. — Hypochon- 

driacnl,  hysterical  attacks;  difficult  wnlk,  girdle  sensation,  frequent  desire 
to  micturate,  peculiar  anaesthetic  distribution,  vision  contraction,  light 
hypnotic  condition  when  eyes  are  closed. 

Improvement.     No  damage  claim. 
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XLIII.— XXII.  Struck  in  Back  by  Rotating  Machine.— Mental 
alteration,  persistent  tenseness  of  lumbar  muscles,  difficulty  in  walking, 
tremors  of  extremities  increased  to  sliaking  spasms  ;  difficult  passive 
movements  in  lower  extremities  and  increased  tendon  reflexes,  a  peculiar 
condition  of  patient  when  he  rises  from  the  floor;  scalp  analgesia,  abnor- 
mal heart  irritability,  speech  ditficult}^ 

Xo  improA'Cment.  • 

XLIV.— XXIII.  Fall  upon  Left  Side  on  Even  Ground.  Parents 
were  Cousins.  Pigmented  Retinitis. — Mental  alterations,  apathy,  de- 
pression, irritability,  easily  frightened,  analgesia  of  entire  bodj',  left  side 
total  hemiansesthesia,  left  optic  amaurosis,  right  decided  vision  contrac- 
tion ;  both  sides  sensor}^  functions  involved  ;  left  hemiparesis,  more  evi- 
dent in  leg ;  peculiar  walk  disturbance,  left  paradox  phenomena ;  ano- 
rexia, not  continuous  ;  hj'pnotic  conditions. 

Improvement  of  paralysis  after  excision  of  small  portion  of  muscle 
from  left  extremities,  considerable  spread  of  anaesthesia,  incontinence  of 
urine  and  fseces ;  mental  alteration,  ending  in  paranoia.  Phthisis  and 
death.     No  damage  claim. 

Post-mortem  :  Gross  appearances  of  nervous  system  afforded  nega- 
tive results. 

XLY.— XXIY.  Fall  of  Brick  upon  the  Back.  Contusion.— Hypo- 
chondria, melancholic,  emaciation,  tenderness  over  several  dorsal  spines, 
extremities  weak,  increased  tendon  reflexes,  sensibility  disturbances,  per- 
sistent pulse  rapidit^y. 

Difficulties  increased.     Arterial  sclerosis  and  cardiac  hypertrophy. 

XLVI.— XXV".  Fall  on  Back  of  Head  from  a  Ladd*r.— Yertigo,  in- 
somnia, headaches,  depression,  palpitation  and  fright  conditions,  pulse 
increase  constant,  lieart  action  rapid,  diastolic  heart-murmur  and  friction 
sounds. 

Xo  marked  improvement. 

XLYIL- XXYI.  Head  and  Face  Injury  from  Fall  of  a  Lantern.— 
Fright  condition,  niglit  terrors,  severe  tremors,  vertiginous  sensations, 
swaying  symptom. 

Under  observation  but  a  short  time. 

XLYIIL— XXYII.  Injury  of  Right  Foot  caused  by  Falling  of 
Rail.  External  Wound  and  Swelling  of  Joints. — Constant  pain,  most 
severe  when  moving ;  cyanosis  of  skin  up  to  and  involving  leg,  oedema  ; 
weakness  and  tremor  of  right  leg  and  arm,  hnt  less  severe  in  the  latter; 
right-sided  hyperesthesia  without  special  sense  inclusion,  walk  disturb- 
ance. 

Slight  improvement. 

XLIX.— XXYIII.  Severe  Injury  of  Left  Hand  by  Machinery.— 
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After  half  a  3'ear  there  was  pain  in  the  uhiar-nerve  distribution  ;  flickering 
in  sight  of  left  e3'e ;  hyper^esthesia  in  the  vicinity  of  the  scar ;  sliglit 
contractions  of  the  third,  fourth,  and  fifth  fingers  of  the  left  hand  ;  vaso- 
motor disturbances,  mental  disturbances,  increased  reflexes,  especialh-  in 
left  extremities. 

Improvement  through  local  bathing  and  resection  of  peripheral 
nerves,  with  subsequetit  increase  of  nervousness. 

L. — XXIX.  Machine  Injur3^  Concussion  of  Right  Arm,  and  Frighto 
— Flabby  paresis  and  anaesthesia  of  right  arm  ;  mental  anomalies,  prob- 
ably pre-existent ;  vasomotor  disturbances  and  right-pupil  dilatation. 

No  marked  improvement.     Case  not  followed. 

LI. — XXX.  lujury  which  caused  Fracture  of  the  Left  Arm. — Epi- 
leptic mental  condition  prior  to  injury  ;  pain,  swelling,  and  w^eakness  of 
left  leg;  attacks  of  unconsciousness  and  fright;  insomnia;  cramp  in  left 
arm  ;  parsesthesia  left  side,  excluding  the  f  and  h.  nerves,  probably  of 
cerebral  origin  ;  oedema  of  left  leg ;  hypersesthesia  of  left  side,  including 
the  special  senses. 

Improvement.     No  claim  made. 

LII. — XXXI.  Contusion  of  Right  Hip. — Pains  in  joints  and  vi- 
cinity ;  hypersesthesia  of  skin  aroimd  joint ;  sensation  loss  in  right  leg, 
extending  to  abdomen;  coxalgic  difficulty  in  walking;  right  pupil  larger 
than  left;  right  vision  contracted;  slight  atropl\y  of  right  leg  and  de- 
creased electrical  contractility. 

Not  heard  from  after  discharge  from  hospital. 

LIII. — XXXII.  Factory  Injury.  Severe  Concussion  of  Left  Arm. — 
At  first  there  was  severe  pain,  especiall}^  in  the  left  arm  and  fingers  ;  later, 
contractions  of  left  hand  and  fingers,  cyanosis  of  skin,  subnormal  tem- 
perature ;  increase  of  electrical  resistance  of  the  skin  ;  left-arm  weakness  ; 
paralysis  of  left  hand  and  fingers;  glove-shaped  anaesthesia;  decrease  of 
electrical  response;  microscopic  proof  of  change  of  muscle-substance; 
left  pupil  larger  than  right ;  headache,  left-sided. 

Very  little  improvement  at  present. 

LIV— XXXIII.  Severe  Injury  of  Right  Hand  by  a  Millstone.— 
After  healing  of  the  wound  in  seven  months,  there  were  para^sthesia  in 
tlie  right  side  of  tlie  body,  general  nervous  prostration,  an  epileptogenic 
zone,  and  aura  starting  from  the  scar,  with  spasms,  absence  of  pupil 
reflexes,  speech  disturbance,  right  hemiparesis,  right  vision  contraction. 

Improved  by  compression  of  arm  and  extir})ation  of  scar,  but  fol- 
lowing this  a  psychosis  developed.  Healing  was  attended  by  a  remis- 
sion of  all  the  symptoms. 


CHAPTER  VII. 

TRAUMATIC   INSANITY. 

The  frequent  allusion,  in  the  German  literature,  to  mental 
derangements  following  upon  injuries  leads  me  to  reproduce  here 
an  article  on  the  subject  of  insanity,  caused  by  more  direct  and 
uncomplicated  injury  to  the  brain,  which  I  published  in  the 
Alienist  and  Neurologist^  J^^lj-.  1888.  The  grosser  and  undis- 
putable  paralyses,  or  other  bodily  disabilities  consequent  upon 
head  hurts,  described  in  the  average  surgical  works,  need  not  be 
dwelt  upon  here,  as  tyros  in  both  medicine  and  law  are  familiar 
with  them ;  but,  as  in  American  colleges  of  medicine  very  little 
attention  has  been  paid  to  mental  diseases,  in  spite  of  the  strides 
study  in  this  field  has  made  in  Europe  in  the  past  twenty  years, 
this  review  of  the  present  status  of  head-injury  insanity  appears 
to  be  particularly  necessary  in  determining  differences  between 
primary  and  secondary  brain  involvement,  or  the  mind  altera- 
tions peculiar  to  spinal-concussion  cases,  and  how  far  direct  brain 
injury  may  differ  from  the  indirect. 

Head  injuries  do  not  invariably  produce  mental  disease,  but 
when  insanity  results  there  are,  in  most  cases,  peculiar  symptoms 
constant  enough  to  justify  the  designation  of  Skae,*  '"  Traumatic 
Insanity,"  which  has  been  adopted  by  Krafft-Ebing,*|*  Spitzka,;]: 
and  the  other  leading  psychiatrical  authors. 

There  are  important  medico-legal  bearings  that  should  in- 
duce the  scientific  physician  to  accord  the  traumatic  etiology  a 
just  consideration,  even  where  the  malady  did  not,  upon  super- 
ficial observation,  appear  to  otherwise  differ  from  the  ordinary 
epilepsies,  paranoias,  paretic  dementias,  etc.,  which,  as  sequelae, 
are  often  prominent,  but  which  are,  as  a  rule,  modified  by  the 
traumatism  markedly. 

*  London  Journal  of  Mental  Science,  vol.  xx. 

t  Lelirbuch  der  Psychiatrie. 

X  Insanitj',  its  Diagnosis  and  Treatment. 
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Closer  attention  to  such  cases  will  reveal  the  impure  nature 
of  insanity  improperly  classified,  under  other  than  the  traumatic 
name  when  head  injury  figures  as  the  cause.  Many  of  the  per- 
plexing "mixed  cases"  in  asylums  can  thus  be  satisfactorily 
accounted  for,  such  as  present  first  one  fairly-defined  psychosis 
and  then  another,  or  blend  two  or  more  forms,  aside  from  kata- 
tonia  and  circular  insanity. 

The  mental  ailment  being  apt  to  develop  long  after  the 
receipt  of  the  injury,  surgeons  do  not  ordinarily  encounter  or 
recosnize  the  disorder,  as  is  evident  in  the  bare  mention  by 
Agnew*  and  Bryant  t  that  insanity  may  follow  head  injury 
and  there  be  no  external  evidence,  upon  the  head,  of  the 
injury. 

In  hospitals  and  private  practice  cranial  injuries  are  seldom 
followed,  from  lack  of  opportunity.  Even  military  surgeons  are 
debarred  from  a  satisfactory  study,  for  in  the  field  such  cases  are 
sent  to  the  rear,  discharged  as  disabled,  or  otherwise  escape  ob- 
servation, after  the  wound,  if  any,  has  healed. 

From  various  causes  even  insane  asylums  differ  widely  in 
their  statistical  records.  Thus,  Clouston :{:  encountered  but  12 
cases  in  9  years  at  the  Royal  Edinburgh  Asylum,  and  infers  that 
"  accidents  to  the  head  do  not  loom  largely,  therefore,  in  tlie 
production  of  the  insanity  of  the  world."  On  the  other  hand, 
Schlager  §  found  49  out  of  500  cases  of  insanity  to  be  traumatic. 
Sankey  is  silent  on  the  subject,  as  his  cases  were  females  in  the 
Hanwell  Asylum  principally.  Pritchard  ||  quotes  from  Esquirol  ^ 
traumatic  cases  in  private  practice,  8  in  120;  Salpetriere,  26  in 
361 ;  Charenton,  11  in  256  ;  total,  45  in  737,  of  which  22  were 
from  head  blows  or  falls  and  23  coup  de  soleil.  Worcester  ** 
cites  (J.  Crichton  Browne's  "  West  Biding  Asylum  Beports")  that 
from  April  1, 1870,  to  the  same  date  in  1872  there  were  admitted 
42  such  cases, — fifteen  times  more  numerous  annually  than  in 

*  ARiiew's  Surj^ery,  p.  "iOI.  t  Bryant's  Snidery,  p.  200. 

\  Mental  Diseases,  p.  :iO(). 

§  Zeitsehrift  der  K.  K.  gescUschaft  tier  Acizte  zu  AVien,  xiii,  p.  454.    18.57. 
II  Insanity,  p.  l.'Ui  ct  acq. 
^  Art.  Kolie,  Uict.  des  Sci.  Med.  **  Insanity  and  its  Treatment,  p.  90. 
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Edinburgh.  Kiernan*  found  45  in  2200  at  Ward's  Island 
Asylum,  New  York.  While  pathologist  at  the  Chicago  county 
asylum  I  ascertained  49  cases  wherein  traumatism  was  operative 
among  610  patients,  and  my  report  t  divides  them  as  follows: 
Causes  ascertained,  357 ;  unascertained,  253.  Of  these,  24 
males,  3  females,  had  head  mjuries ;  3  males,  1  female,  were 
sun-struck  ;  3  males  had  been  subjected  to  mtense  heat ;  1  male 
had  become  insane  after  a  lightning-stroke  upon  the  head.  In 
these  the  traumatism  appeared  to  be  the  only  cause,  but  in  2 
male  cases  typhoid  fever,  in  1  male  a  fright,  in  1  male  and  1 
female  a  tendency  to  hebephrenia,  and  hi  2  males  and  3  females 
heredity  were  associated ;  3  males  were  epileptic ;  1  male  had 
been  sun-struck  in  addition  to  having  a  head  injury. 

Mickle  :{:  states  that  hi  1 221  cases  of  paretic  dementia,  tabu- 
lated hi  the  1878  "Lunacy  Blue  Book"  for  England  and  A¥ales, 
3.1  per  cent,  was  caused  by  sun-stroke  and  4,6  per  cent,  by 
cranial  injury. 

The  proportion  of  insanity  due  to  blows  and  falls  upon  the 
head,  overheating,  and  sun-stroke,  from  A^arious  authors,  approxi- 
mates, from  among  all  other  forms  of  mental  disease : — 

6.      per  cent.  Bucknill  find  Take  (Psych.  Med.,  p.  97). 
10.  "  Sclilager  (Wieji  Zeitschrift,  loc.  cit.). 

6.  "  Esquirol  {Diet,  des  Sci.  Med.). 

.33        "  Clouston  {Mental  Diseases,  p.  300). 

2.  "  Kiernan   {Journ.   Nerv.  and  Mental  Diseases,  Sn\y, 

1881). 
8.  "  Clevenger  (Med.  Journ.  and  Exam.,  loc.  cit.). 

The  average  proportion  of  traiimaticaUy  caused  to  other 
forms  of  insanity  is  thus  5.4  j^e?'  cent.,  ranging  icith  different 
asylu7ns  from  less  than  1  up  to  10  per  cent,  of  the  admissions ; 
hut,  for  reasons  to  appear,  this  is  not  the  proportion  of  traumatic 
insanity. 

It  is  in  many  cases  difficult,  if  not  impossible,  to  determine 
whether  the  traumatism  acts  as  the  predisposing  or  the  exciting 

*  Detroit  Lancet,  June,  1883,  p.  539. 

t  Chicag:o  Med.  Journ.  and  Examiner,  April,  1884,  p.  .388. 

X  Genera!  Paralj-sis  of  the  Insane. 
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cause  of  insanity.  Heredity  would  undoubtedly  precipitate 
matters  after  an  injury,  and,  we  should  think,  subject  such  pre- 
disposed persons  to  a  greater  liability  to  injury  where  the  neu- 
rotic or  mental  taint  had  developed  enough  to  lead  them  into 
dano-er :  but  the  recorded  cases  show  that  heredity  is  not  neces- 
sary  to  the  establishment  of  this  form  of  insanity,  and,  a  ]?rioi% 
a  maimed  brain  would  be  quite  sufficient  to  institute  a  mental 
ailment  without  preceding  causes. 

Kiernan*  found  inherited  taint  in  twenty-eight  of  his  forty- 
five  cases.  My  records  furnish  five  males  and  three  females  pre- 
disposed by  heredity  in  fifty-nine  cases.  Ten  of  the  total  were 
in  private  practice  after  leaving  the  asylum  four  years  ago. 

Bucknill  and  Tuke"f"  report  a  case  resembling  paretic  de- 
mentia, whose  father  died  insane.  Verity^  a  similar  instance 
with  an  insane  maternal  grandmother  and  uncle.  Brower§  gives 
three  cases,  in  two  of  which  there  was  heredity ;  a  paternal  uncle, 
three  paternal  cousins,  and  a  brother  insane  in  one  of  the  in- 
stances, and  a  grandmother,  two  uncles,  and  two  cousins,  all 
paternal,  in  the  other  case. 

About  the  best  deduction  we  can  make  from  the  cases  cited 
is  that  ivliile  hereditij  renders  the  individual  with  a  head  ii^jury 
more  Uahle  to  insanity  tlia.n  one  witli  the  same  injury  icoidd  he 
without  the  heredity^  and  irhile  this  predisposition  lyJays  a  very 
important  part  in  a  large  hut  undetermined  number  of  traumatic 
cases,  the  psychosis  may  exist  'without  any  previous  insane  tend- 
ency, inherited  or  acquired. 

Plainly  any  constitutional  vice,  however  obtained,  that 
would  enfeeble  the  resisting  powers  could  act  as  a  predisposing 
cause  in  this  as  in  other  divisions  of  mental  derangement.  Wins- 
low||  believes  "that  the  importance  of  head  injury  as  a  cause  of 
insanity  cannot  be  exaggerated,"  and  further  states:  "In  some 
instances  accidents  of  the  kind  may  not  be  followed  by  serious 

*  Jour.  Neiv.  and  Mental  Dis.,  July,  1881,  p.  450,  Tabic  11, 

t  Psychological  Medicine,  p.  311 

X  Amer.  Jour.  Neurology  and  Psychiatry,  May,  1882, 

g  Alienist  and  Neurologist,  Oct,,  1883, 

II  On  the  Brain  and  Mind,  p.  tlO. 
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results,  but  in  certain  temperaments,  or  conditions  of  bodily 
health,  and  in  particular  predispositions,  we  may  safely  predi- 
cate the  development  of  chronic  disease  of  the  brain  as  the  re- 
sult of  neglected  blows  on  the  head.  Injuries  of  this  character 
occurring  to  persons  of  a  strumous  habit,  or  suffering  long-con- 
tinued debilitating  diseases,  impaired  nutrition,  overwrought  and 
anxious  minds,  or  a  constitutional  liability  to  mental  or  cerebral 
disease,  are  frequently  followed  by  serious  and  often  fatal 
results." 

Before  arriving  at  what  traumatic  insanity  is,  it  will  be  as 
well  to  dwell  upon  what  it  is  not,  owing  to  the  confused  idea 
conveyed  by  almost  all  writers  except  Spitzka.*  He  states  that 
"it  does  not  accurately  correspond  to  the  ordinary  psychoses, 
has  distinct  clinical  characters,  and  is  always,  when  found,  refer- 
able to  traumatism  or  to  analogous  causes."  He  allots  only  two 
pages  to  the  subject,  but  tersely  and  effectively.  Directly  or  by 
implication,  in  many  works,  every  form,  from  melancholia  to 
senile  dementia,  has  been  ambiguously  included  as  traumatic ; 
but  Kiernanj"  incautiously  criticises  Crichton  Browne^  for  this, 
when  that  observer  merely  noted  that  traumatism  had  preceded 
or  complicated  the  development  °  of  cases  of  hypochondriacal 
melancholia  three,  dementia  nine,  epileptic  dementia  nine,  senile 
dementia  five,  dementia  with  general  paralysis  three,  general 
mania  two,  and  one  case  each  of  acute,  puerperal,  recurrent  and 
a potu  mania,  and  a  case  of  "amentia."  The  classification  of 
the  English  does  not  enable  us  to  know  whether  delirium  tremens 
or  alcoholic  insanity  was  meant,  and  as  the  traumatism  in  the 
"amentia"  case  was  doubtless  post-natal  the  list  may  probably 
be  translated  into  imbecility,  alcoholic,  puerperal,  recurrent  in- 
sanity one  each,  dementia  nine,  senile  dementia  five,  epileptic 
insanity  nine,  paretic  dementia  three,  hy.  melancholia  (paranoia'?) 

three. 

I  referred  to  two  hebephrenia  cases  complicated  by  head 
injuries.     These,  with  many  in  Browne's  list,  would  be  atypical, 

*  Manual  of  Insanity,  p.  370.  t  Op.  cit. 

X  West  Riding  J^unatic  Asylum  Reports,  vol.  ii. 
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for,  aside  from  the  fact  that  some  psychoses  may  develop  one 
upon  another  and  an  epileptic,  puerperal,  or  other  case  may  be 
also  traumatic,  the  traumatism  may  predispose  to  other  forms, 
precisely  as  any  other  brain  malady  may.  If  the  pubescent 
insane  tendency  pre-existed  the  injury  could  be  the  exciting 
cause,  the  hebephrenia  could  be  modified  or  aggravated  by  the 
trauma,  traumatic  insanity  might  co-exist  with  or  be  over- 
whelmed by  the  hebephrenia;  so  that  the  case  might  be  one  of 
simple  hebephrenia  with  traumatism,  traumatic  insanity  with 
hebephrenia,  one  or  the  other  or  even  both  well  marked,  accord- 
ing to  the  clinical  symptoms.  This  is  the  advantage  of  Spitzka's 
classification ;  there  is  something  tangible  about  it ;  a  prominent 
group  of  phenomena  characterizes  each  mental  disease.  We 
cannot  be  bound  to  an  etiological  ignis-fatuus.  There  is  no 
justification  for  other  than  a  clinical  classification  in  the  present 
unripe  stage  of  mental  science. 

The  puerperal  case  might  or  might  not  have  become  such 
with  or  without  the  head  injury  :  heredity  has  more  to  do  with 
that  trouble.  A  well-marked  case  of  melancholia,  mania,  or 
any  other  mind  alienation  should  not  be  included  as  traumatic 
insanity,  even  though  the  injury  were  the  cause,  unless  the  clini- 
cal features  of  that  disease  are  cvpparent.  A  cerebral  malfor- 
mation may  induce  epilepsy,  idiocy,  or  paranoia,  according  to 
circumstances.  It  would  be  absurd  to  neglect  the  palpable  re- 
sult for  the  obscure  etiology;  so  all  insanity  following  a  head 
wound  is  not  traumatic  insanity,  and  the  conclusions  may  be 
made  that 

Traumatism  may  precede  insanity  and  have  no  relation  to 
the  insanity^  just  as  head  injury  is  compatible  with  sanity. 

Traumatism  may  predispose  to  traumatic  or  other  forms  of 
insanity.)  especially  alcoholic  and  sypliUitic. 

Traumxifism  may  he  the  exciting  cause  of  traumatic  or 
other  forms  of  insanity  in  the  p)redisposed.,  as  hehephrenia  and 
paraiioia. 

IVaumatism  may  modify.,  complicate.,  or  aggravate  other 
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forms  u'Wioid  ilie  clinical  symptoms  of  traumatic  insanity  ap- 
pearing.     The  latter  may  co-exist  ivith  other  forms  of  insanity. 

Traumatism  may  act  as  p)reclisposing  and  exciting  catise, 
producing  traumatic  insanity  hy  itself  (Dickson,  Luys,  and 
Schlager),  hut  hereditary  or  other  taint  ca.uses  greater  liability. 

Instances  of  head  injury  during  youth  developing-  epilepsy 
at  puberty  and  insanity  at  fifty  are  noted  by  Calmeil*  and 
Lasegue.t  Esquirolij:  mentions  a  three-year-old  boy  who  fell 
upon  his  head  and  became  insane  at  seventeen,  with  headaches 
in  the  interim ;  E,ush§  one  at  fifteen,  who  fell  from  a  horse, 
sustained  contusion,  and  died  insane  a  few  years  later.  Voisin|| 
and  many  others  recite  similar  instances.  Savage  cites  a  slight 
head  hurt  in  a  lad  causing  insanity,  but  he  was  strongly  predis- 
posed by  heredity. 

From  Kiernan's  researches  it  appears  that  slight  head  in- 
juries, from  the  insidious  nature  of  the  changes  they  set  up,  are 
as  much  to  be  dreaded,  if  not  more,  than  the  grave  injuries. 
Winslow  takes  strong  views  as  to  the  severity  of  apparently 
slight  head  injuries. 

Duret,^  Rush,**  and  others  note  the  slowness  with  which 
cerebral  injuries  manifest  themselves ;  some  observers  mention 
four  to  ten  years,  and  later  Griesingertf  says  that  traumatism 
may  produce  insanity  at  once  or  several  years  afterward,  that  it 
predisposes  even  without  visible  cerebral  lesion.  Savage,  Wins- 
low,  and  Krafft-Ebing  call  attention  to  the  same  fact,  and  the 
latter  divides  traumatic  insanity  into  kinds  produced  immediately 
or  later,  sometimes  many  years.  In  nineteen  of  Schlager's  forty- 
nine  cases  insanity  began  within  a  year  of  the  accident,  in  the 
remainder  in  from  four  to  ten  years  afterward. 

Insanity  may  develop  at  any  interval  after  a  head  injury, 
hut  usually  several  years  intervene. 

*  La  Paralysie  cliez  les  Alienes. 
t  Paralysie  Generales  des  Alienes,  Voisin. 
X  Maladies  Mentales. 

§  Medical  Inquiries  and  Observations,  p.  28.  II  Op.  cit. 

^  Etudes  exp.  et  clin.  sur  les  Trau.  Cerebraux,  p.  137.  **  Op.  cit. 

tt  Mental  Pathology  and  Therapeutics. 
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Under  head  trauma  that  affect  the  hraiii,  with  or  without 
demonstrable  cranial  or  cerebral  lesion,  may  be  included  contu- 
sions, compressions,  incisions,  punctru'es,  concussions,  the  effects 
of  transmitted  or  direct  violence  (such  as  could  be  imparted  by 
a  jar  of  the  spinal  column),  lightning-stroke,  sun-stroke,  over- 
heating, exposure  to  sudden  alterations  of  intense  heat  and  cold. 
Neck  wounds  through  probable  injury  to  the  cervical  sympa- 
thetic* and  injuries  to  the  limb  or  trunk  may  occasion  insanity. 

Skae,  Worcester,  Dickson,  Savage,  Spitzka,  Bucknill  and 
Tuke,  Clouston,  and  the  alienists  of  continental  Europe  uni- 
formly include  sun-stroke  as  a  cause,  and  later  Avorks,  such  as 
Spitzka's  "Manual,"  properly  add  general  overheating,  Avhile 
Krall-Ebing,f  Reich, J  Brush, §  and  Schwartzer||  report  a  transi- 
tory insanity  from  exposure  to  alternations  of  great  temperature 
ranges.  I  treated  one  such  case  whose  delusions  were  gran- 
diose. There  was  considerable  cerebral  hypera;mia.  He  im- 
proved within  two  months  of  the  inception,  but  after  two  years 
a  remnant  of  his  insanity  remains,  and  a  recent  furibund  attack 
compelled  his  incarceration  in  the  Northern  Wisconsin  State 
Asylum. 

Schlager  observes  that  the  injuries  Avere  followed  by  imme- 
diate loss  of  consciousness,  by  dull  pain  in  the  head,  or  by 
simple  mental  confusion ;  but  these  are  the  customary  accom- 
paniments of  all  head  hurts.  Savage  speaks  of  the  nervous 
instability  that  sometimes  follows  with  an  increased  liability  to 
become  affected  by  other  exciting  causes  of  insanity,  and  thinks 
that  bone  depression  with  membrane  infiammation  may  of\en 
be  the  cause  of  the  disorder,  but  acknowledges  that  altered 
conditions  of  brain  nutrition  may  suffice. 

Duret's  '■'■  Efudes^''  form  a  liandsome  contribution  to  tlie 
subject.     He  explains  confre  corq>  and   otlicr  effects  of  liead 

*  Brower,  Bannister,  and  I  published  separately,  and  at  several  yeai-s'  inten'als,  accounts  of 
the  progress  of  a  case  of  this  kind  :  one  side  of  his  face  was  flushed  and  dohisions  of  j^oi'socution 
and  suspicion  were  prominent,  in  Jour.  Nerv.  and  Mental  Dis.,  1879,  and  Med.  Jour,  and  lOxam., 
May,  1K«4. 

t  liChrbuoh  der  Psychiatric.  J  l?crlinor  Klin.  Wochenschi-ift,  No.  8,  1881. 

§  .(Viner.  Jour,  of  Insanity,  1882-83.  ||  Die  Trausitorischo  Tobsucht. 
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injuries,  especially  concussion,  by  the  sudden  propulsion  of 
cerebro-spinal  fluids  from  the  point  struck  to  opposite  parts, 
often  the  fourth  ventricle.  The  strain  upon  ventricles  and 
blood-vessels  could  cause  eiFusion  and  extravasation.  As  a 
valuable  addition  to  cerebral  pathology  Buret's  work  has  not 
had  eA'en  decent  treatment  by  the  English  writers. 

The  pathology  of  the  subject  cannot  be  simplified,  for  the 
results  will  vary  widely  between  post-mortem  findings  and  ante- 
mortem  symptoms  according  to  skull  and  brain  structure,  vas- 
cular peculiarities,  age,  habit,  education,  environment,  nation- 
ality (the  Irish  develop  greatest  irascibility  after  head  injury), 
and  especially,  what  has  been  least  considered,  the  location  of 
injury. 

To  facilitate  study  of  these  cases  the  record  should  note  the 
seat  of  the  hurt,  the  manner  in  which  it  was  sustained,  and 
other  information  likely  to  impart  clues  as  to  the  portion  of  the 
brain  injured.  The  statement  "head  injury"  is  too  broad  to 
enable  judgment  of  cause  and  effect  relation.  My  observation 
leads  me  to  believe  that  frontal  head-wounds  are  apt  to  induce 
the  paranoia  form  of  traumatic  insanity ;  more  diffused  injuries, 
such  as  concussions,  insolation,  overheating,  the  paretic  dementia. 

Among  the  troubles  which  Spitzka,  Clouston,  Marce,*  and 
others  describe  as  sometimes  occurring  are  speech  difficulties, 
vertigo,  irregular  alternations  of  stupor,  agitation  and  imperfect 
lucidity,  tinnitus  aurium,  photopsia,  eye  scotoma  and  scintilla- 
tion, paresis  of  muscular  groups,  particularly  those  of  the  eye- 
ball, anaesthesise  and  hypersesthesise.  These  are  probably  the 
least  constant,  but  some  are  usual  accompaniments  of  different 
forms  of  brain  derangement,  and  hence  need  not  be  dwelt 
upon  in  connection  with  the  typical  cases  except  as  subsidiary 
evidences. 

Epilepsy  may  supervene  either  in  the  form  o^ p)etit  or  grand 
mal,  with  or  without  epileptic  insanity,  and,  as  Kiernan  says, 
not   differing  from    the  ordinary   except  that    some   ended   in 

*  Maladies  Mentales. 
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paretic  dementia  (a  traumatic  modification).  He  had  a  larger 
percentage  of  epileptics  from  traumatism  than  other  observers, 
who  do  not  note  so  many.  Ecchevaria*  states  that  thirty-five  in 
three  hundred  and  twenty-one  epileptic  insane  w^ere  such  from 
traumatism,  and  Gowerst  found  ninety-two  cases  in  fourteen 
hundred  and  fifty  due  to  head  injury.  One  of  the  most  violent 
and  dangerous  epileptic  maniacs  I  ever  knew  had  a  fractured 
skull. 

Mania  from  traumatism  is  likely  to  be  the  recurrent  furious 
phase  characteristic  of  the  occasional  outbreak  of  traumatic 
insanity. 

Hehephrenia  has  been  disposed  of  supra. 

Melancholia  admittedly  rarely  complicates  or  succeeds  trau- 
matism. Kiernan  had  but  one  case,  the  attonita  form.  This 
horrible  derangement  we  can  readily  imagine  could  be  caused 
by  head  injury. 

Katatoiiia. — I  found  one  case  wdth  a  head  injury,  but  doubt 
its  relationship  beyond  its  having  caused  alcohol  addiction. 
Kiernan  found  four  head  injuries  among  thirty  katatoniacs. 

Stuporous  insanity  being  a  recoverable  form,  dementia 
would  more  properly  include  cases  of  traumatism  resembling  it. 

Senile  Dementia. — Traumatism  could  have  but  a  problem- 
atical association.  It  never  could  cause  the  disease  unless  it 
precipitated  impending  senile  brain  involution. 

SjjpldHtic  dementia  could  occur  through  the  injured  brain 
or  membranes  affording  a  nidus,  for  the  post-  or  pre-  syphilitic 
poison. 

Alcoholic  insanity  may  co-exist  with,  precede  or  follow 
upon  traumatism,  and  be  associated  witli  it  in  every  concoixable 
manner,  for  reasons  given  infra,  under  alcoholic  complications. 

Imbecility  may  result  from  traumatism,  for  obvious  reasons. 

Recurrent  Mania. — A  case  ^^'as  rej)orted  by  Crichton 
Browne,  but  the  attacks  may  liaAC  been  only  tlie  episodical 
furies  of  traumatic  insanity.     I  observed  one,  a  German,  aged 

*  Epilepsy.  t  Epilepsy,  p.  26. 


TRAUMATIC    INSANITY.  169 

40,  with  a  large  scaplioid  depression  of  the  top  of  his  skull 
from  fracture.  When  overheated  he  became  volubly  maniacal, 
but  at  other  times  appeared  to  be  rational,  (The  "  boodler 
gang"  of  county  commissioners,  part  of  which  is  now  in  the 
penitentiary,  interfered  with  my  means  of  studying  this  and 
other  cases — a  side  comment  to  indicate  the  difficulties  of  the 
American  non-political  alienist.) 

The  iDrognosis  of  traumaticaTly-induced  insanity  is  unfa- 
vorable. Schlager  attests  this.  Spitzka  says:  "As  a  rule  pro- 
gressive deterioration  sets  in  and  dementia  terminates  the  history 
of  the  case."  Marce  also  states  that  the  "patient  becomes 
progressively  demented."  All  writers  coincide  in  this.  A¥here 
dementia  follows  swiftly,  death  does  also ;  but  other  terminal 
dements  from  traumatism  may  linger  an  ordinary  life-time. 

To  this  point  in  the  subject  we  have  regarded  many  phe- 
nomena (but  not  all)  that  could  be  included  as  occurring  in 
traumatically-induced  insanity  or  that  have  some  association  with 
traumatism,  leaving  the  insanity  of  traumatism  for  separate  in- 
spection. Owing  to  authors  not  having  fully  differentiated  this 
from  other  head-injury  forms,  we  have  but  little  data  for  per- 
centage calculation. 

It  is  prohahly  related  to  other  insanity  in  the  proportion  of 
1  to  2  p)er  cent.., — ahout  one-fifth  of  all  head-injury  insane  cases. 

I  would  designate  as  traumatic  insanity  that  which  exhib- 
ited the  constant  phases  that  characterize  it.  The  pathological 
term  traumatic  being  used  in  a  clinical  sense.,  and  justified  by 
the  sufficient  invariability  of  symptoms  following  demonstrable 
brain  injury ;  nor  would  it  be  unreasonable  to  include  under 
that  head  all  cases  presenting  the  characteristics,  whether  head 
injury  could  be  demonstrated  or  not.  It  would  be  as  correct  to 
infer  the  trauma  or  its  equivalent  from  the  symptoms  as  it  would 
be  to  assert  cerebral  deficiency  in  idiocy  regardless  of  the  ex- 
ternal cranial  appearance. 

Skae  held  that  the  symptoms,  progress,  and  termination 
are  sufficiently  distinctive  and  characteristic  to  enable  it  to  be 
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considered  as  a  distinct  type  of  disease.  Spitzka  fully  recognizes 
this,  but  places  it,  nevertheless,  among  his  second  or  compli- 
cating, when  it  should  be  under  the  first  or  pure  insanities. 
Proper  acknowledgment  that  the  brain  changes  are  not  always 
demonstrable  would  assign  it  to  sub-group  A,  class  first ;  but 
supposing  this  to  be  debatable,  then  it  may  properly  fall  into 
the  second  class  as  associated  iDith  demonstrable  changes  in  the 
brain,  especially  where  the  form  was  that  of  paretic  dementia, 
paranoia,  or  dementia.  But  that  author  solves  its  location  for 
his  third  class,  sub-group  B  (constitutional  insanity,  essentially 
the  expression  of  a  continuous  neurotic  condition)  by  stating 
(p.  371)  that  it  developed  upon  the  "traumatic  neurosis." 

The  objection  to  including  traumatic  in  the  pure  group, 
when  it  manifests  paretic  dementia  symptoms,  can  be  met  by  the 
further  observation  that  such  forms  are  impure,  and  were  we  to 
absorb  a  case  under,  say,  paretic  dementia,  there  would  likely 
develop  other  co-existing  symptoms,  or  the  paresis  would  be  too 
feebly  marked,  while  the  peculiarities  due  to  traumatism  were 
strongly  marked.  Traumatic  insanltij  is  pure  in  the  impurity 
of  the  psycJiOses  it  simulates. 

The  maniacal  excitement  with  which  Skae  stated  tliat  it 
usually  began  is  most  likely  the  fury  which  often  calls  attention 
to  the  disease  which  may  have  been  previously  apparent  to  an 
expert,  for  Schlager  and  others  do  not  mention  this  kind  of 
onset.  Skae's  further  observations  are  well  sustained:  "A 
chronic  condition,  often  lasting  many  years,  when  the  patient  is 
irritable,  suspicious,  and  dangerous  to  others;  in  many  such 
cases  distinct  homicidal  impulses  exist ;  this  form  is  rarely  recov- 
ered from,  and  has  a  tendency  to  pass  into  d(Mn(Mitia  and 
terminate  fatally  by  brain  disease."  The  "characteristic  de- 
lusions "  he  additionally  enumerated  as  "  those  of  pride,  self- 
esteem  and  suspicion"  arc  best  separated  into  those  airuMl  to 
paranoia  and  paretic  dementia. 

Schliigcr  speaks  of  "self-conceit,  prodigality,  disquiet,  and 
restlessness."     These  and  other  aspects  of  the  subject  may  now 
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be  detailed  seriatim.  The  first  thing  to  occur  as  a  symptom 
usually  is 

Change  of  character.  This  is  very  often  only  ascertain- 
able by  a  comparison  of  the  behaA-ior  before  and  after  the  injury, 
upon  testimony  of  relatives  and  acquaintances.  Commonly  the 
traumatic  limatic  is  described  as  "not  being  the  man  he  was." 
These  changes  are  often  radical,  and  consist  of 

Lapses  of  memory.,  as  in  epilepsy,  more  prominently  than 
a  general  failure  of  that  faculty.  The  memory  cannot  be  said 
to  be  as  acute  as  previously,  and  forgetfulness  of  names,  persons, 
places,  and  transactions  are  occasional  to  frequent,  but  the  most 
notable  are  the  memory  gaps.  As  Spitzka  says,  entire  periods 
of  life  may  be  obliterated  from  the  mind,  but  in  my  cases  these 
Jacunce  were,  so  far  as  I  could  determine,  limited  to  the  epileptic- 
like, automatic  furies,  and  to  other  occasions  when  insane  acts 
were  committed  during  a  few  minutes,  or  extending  sometimes 
over  many  hours  or  days.  As  in  other  insanities,  juvenile  or 
olden  events  are  more  readily  remembered  than  the  recent  occur- 
rences. 

Headaches  and  sleeplessness  are  noticeable,  especially  as 
preceding  or  accompanying  the  most  troublesome  periods  of  the 
disorder.  Both  conditions  are  apt  to  be  hypersemic  and  aggra- 
vated by  constipation,  liquor  imbibing,  business  or  domestic 
worry,  etc. 

Irrifabiliti/,  varying  from  occasional  irascibility  provoked 
by  trifling  affairs,  an  explosion  of  anger,  a  passionate  manner, 
to  the  most  violent  outbursts  of  temper.  Schlager  found  these 
to  exist  in  twenty  of  his  forty-nine  cases.  Usually  the  head  is 
flushed  at  such  periods,  and  there  is  a  swagger  and  buUyism 
differing  from  the  epileptic  irascibility  or  '^ petit  mal  intellect ael" 
which  is  attended  with  pallor,  a  cynical,  sarcastic,  or  sneering 
"hatefulness,"  rather  than  boisterousness.  But  the  epileptic, 
unconscious  automatism,  it  is  readily  luiderstood,  may  also 
appear,  as  any  peculiarity  of  epilepsy  may  develop  from  head 
injury.    The  usual  sun-stroke  or  traumatic  irascibility,  to  a  lesser 
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degree,  can  be  observed  in  many  cooks  who  are  "hard  to  get 
along  with."     Its  cause  is  in  cerebral  turgescence  from  heat. 

It  would  seem  as  though  many  peculiarities  such  as  these 
were  exactly  epileptic,  and  this  probability  should  be  borne  m 
mind  and  studied. 

Suspiciousness  is  a  frequent  feature,  as  in  phthisical  insanity. 
In  the  neck-wound  case,  I  reported  with  Brower  and  Bannister, 
every  delusion  the  patient,  Kelly,  had  was  accusatory.  Being 
a  policeman,  he  imagined  every  one  a  thief  Meyer*  reports  a 
case  which  manifested  delusions  of  suspicion  after  being  struck 
on  the  head  by  a  large  weight;  later  he  became  paretic. 

Long,  apparently  lucid  intervals.  It  is  not  best  to  omit 
the  "apparently,"  for  there  is  no  telling  at  what  moment  the 
insanity  may  explode  in  an  outrageous  act,  and  while  halluci- 
nations and  other  features  of  insanity  exist,  even  though  tlie 
patient  may  talk  and  act  rationally,  the  insanity  is  not  absent. 
Personal  inspection  of  the  patient  may  reveal  nothing  beyond  a 
slight  peculiarity  of  manner,  or  not  even  this.  The  speech  may 
or  may  not  be  affected ;  the  pupils  may  be  dilated,  contracted,  or 
normal,  and  respond  to  accommodation  tests  and  to  light.  There 
may  or  may  not  be  paresis  of  muscles  or  other  determinable 
physical  impairment,  and  such  cases  in  asylums  are  often  capable 
of  dohig  routine  work  in  an  intelligent  manner,  but  the}'  should 
be  always  looked  upon  as  dangerous. 

Homicidal  and  suicidal  impulses.,  as  frequent  and  charac- 
teristic occurrences  in  traumatic  cases,  are  recorded  by  Spitzka  f 
and  Clouston,^  who  cites  a  case.  §  INIany  of  Bucknill  and 
Tuke's||  descriptions  of  homicidal  impulse  read  like  traumatic 
cases,  but  epik^psy  (which  may  have  had  the  traumatic  origin) 
is  discussed  in  their  connection. 

Verity^  narr.'itcs  a  case  whore  the  pain  and  lieat  appeared  npon 
the  side  of  the  head  opi)Osite  to  the  part  struck,  witli  mental  degrada- 

*  Archiv  fi'ir  Psyohiatrie,  Hand  11.  f  Manual  of  Insanity,  p.  370. 

X  Mental  Diseases,  p.  2!)8.  §  Op.  cit..,  j).  244. 

II  Psyclioloiiical  IMcdicine,  p.  2.'>J  fit  scq. 
If  Amer.  Jour.  Neurology  and  Psychiatry,  May,  1S82,  p.  196. 
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tion,  drunkenness,  hallucinations  of  hearing,  disagreeable  in  character. 
Three  years  after  the  hurt  he  struck  and  threatened  to  kill  his  wife ; 
at  this  time  he  was  sober.  Two  days  later  he  committed  suicide  by 
hanging.  Brower*  observed  three  cases.  One  was  an  army  captain, 
£et.  23,  wounded  in  right  parietal  region,  suffered  from  headaches  and 
insomnia,  and  four  j'ears  later  became  irritable,  resentful,  quarrelsome, 
and  dissolute.  His  wife  abandoned  him  on  account  of  his  conduct.  He 
went  to  France,  and  became  conspicuous  for  his  outrages  as  a  leader  of 
the  Commune.  He  committed  a  murder  and  mail  robber3^  ''  The 
immorality  was  obviously  pathological,  and  the  case  has  in  it  the  evi- 
dences of  logical  perversion."  The  second  case,  with  heredity,  hurt  in 
the  army,  upon  the  head,  underwent  character  change,  was  quarrelsome 
and  subject  to  fits  of  ungovernable  fury,  and  suspected  his  family  of  a 
desire  to  poison  him.  After  an  attack  of  epileptic  convulsions,  his 
delusions  of  conspiracy  and  suicide  increased.  He  carried  a  knife  and 
pistol  for  self-defense.  The  Catholic  Church  and  clergy,  to  which  he 
had  been  devoted,  he  especially  regarded  as  persecuting  him.  He  had 
attacks  of  fury,  in  one  of  which  he  killed  his  wife  and  then  attempted 
suicide.  The  Illinois  prosecution  claimed  the  man's  irregularities  to  be 
due  to  whisky.  The  judge  instructed  that  if  the  insanitj^  was  the  result 
of  inebriety  it  was  no  defense,  which  resulted  in  the  following  verdict: 
"  We,  the  jury,  find  the  defendant  guilty  in  the  manner  and  form  charged 
in  the  indictment,  and  fix  his  punishment  at  death  by  hanging.  We  also 
find  the  defendant  insane  at  the  present  time."  The  prisoner  committed 
suicide  the  next  dB,y.  The  third  case,  set.  50,  strong  insane  heredity, 
known  as  "  silly  "and  "  crazy  "  among  his  companions,  sustained  a  concus- 
sion at  forty-two  years  of  age,  and  a  year  later  another.  He  squandered 
his  property,  had  paretic  delusions  of  great  wealth,  boasted  of  being  the 
third  son  of  God,  and  in  June,  18*78,  in  a  public  place,  in  the  presence  of 
several  persons,  without  warning  or  evidence  of  passion  or  excitement, 
he  shot  and  killed  his  wife.  Upon  examination  by  Drs.  Brower  and 
Lyman,  he  had  pupillary  inequality,  nystagmus,  fibrillary  twitchings  of 
muscles  of  face,  back,  thorax,  and  legs  ;  the  jail  attendants  stated  that  he 
slept  scarcel}^  at  all,  feared  his  food  was  poisoned,  and  refused  it.  E.  P. 
Weber,  the  prosecuting  attorney,  conscientiously  abandoned  the  case, 
and  the  jury  found  the  prisoner  insane. 

In  fourteen  of  Schlager's  forty-nine  cases  "there  were 
suicidal  attempts,  with  loss  of  memory  and  confusion."  Pritch- 
ardf  declares  "  the  propensity  to  suicide  is  very  often  combined 
with  the  impulse  to  homicide,"  and  that  "  acts  of  suicide,  like 

*  Alienist  and  Neurologist,  Oct.,  1883,  p.  650.  t  On  Insanity,  p.  284. 


174  SPINAL   CONCUSSION. 

those  of  ht)micide,  are  generally  preceded  by  a  morbid  change 
of  character  and  habits.  Individuals  who  have  been  cheerful, 
active,  animated,  taking  a  lively  interest  in  the  pursuits  of  life, 
in  the  society  of  their  friends,  in  their  families,  become  melan- 
choly, torpid,  morose,  and  feel  an  aversion  to  their  relatives  or 
most  intimate  associates,  become  listless  and  indifferent.  These 
appearances  have  often  been  observed  to  be  the  preludes  of 
some  attempts  at  suicide,  and  have  sometimes  put  the  relatives 
on  their  guard,  and  have  led  to  the  prevention  of  the  catastrophe." 

And  Savage*  very  justifiably  writes:  "I  would  say  that  in 
considering  a  murder  the  first  question  to  be  asked  is,  What 
was  the  assigned  cause  for  the  crime;  was  it  the  natural  devel- 
opment of  surroundings  and  habits'?  To  my  mind  certain 
crimes  are  themselves  sufficient  evidence  of  mental  unsoundness. 
If  a  person,  with  or  without  a  sudden  shock,  become  completely 
changed  in  his  domestic  relations — if  a  man  who  is  a  good 
husband  and  a  kind  father  kills  wife  or  child  without  any  estab- 
lished delusion,  I  think  the  crime  itself  is  sufficient  to  cause  a 
prima  facie  belief  in  the  existence  of  mental  unsoundness. 
The  chief  points,  then,  are  the  apparent  causelessness  of  the 
crime,  the  utter  want  of  relationship  between  the  crime  and  the 
supposed  end  to  be  attained,  the  relationship  between  the  crime 
and  any  delusions,  the  establishment  of  any  insane  or  nervous 
inheritance,  or  the  proof  that  the  patient  himself  at  one  time  or 
another  has  been  of  unsound  mind  or  epileptic.  Next  after 
the  consideration  of  the  causation  of  the  crime  itself  and  its 
surroundings,  it  is  important  to  obtain  evidence  as  to  acts  imme- 
diately preceding  and  immediately  following  the  deed,  as  well  as 
to  find  out  the  details." 

In  many  cases  of  traumatic-insanity  murders,  tlie  previous 
insane  ])redisposition  is  empluisizcd  by  a  number  of  immediate 
relatives  having  been  insane. 

AlcoJiollr  complications  are  very  numerous,  and  wlunv  one 
exists,  a  murder,  especially  a  wife  mTirder,  may  be  the  result  of 

*Oii  Insanity,  \>.  Wd. 
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this,  as  alcoholic  lunatics,  influenced  by  their  marital-infidelity 
delusions  and  hallucinations,  commit  peculiarly  horrible  crimes 
of  this  kind.  A  drunken  katatoniac  disemboweled  his  wife  in 
Chicago,  running  into  the  street  in  his  nightgown.  He  was 
sent  to  the  penitentiary,  after  puzzling  the  doctors  with  the 
alternations  of  that  disease.  (Periodically  the  daily  papers 
recount  the  acts  of  an  ordinary  katatoniac  as  a  "wonderful  case 
baffling  all  physicians  "). 

Spitzka  (p.  254)  mentions  Lennon,  a  New  York  alcoholic, 
who  cut  his  wife  up  in  regular  checker-board  pattern. 

That  both  alcoholic  and  traumatic  insanity  are  murderous 
might  raise  the  quibble  in  court  as  to  which  the  crime  was  attrib- 
utable. As  the  head  injury  impels  to  the  alcoholic  lunacy  it 
should  not  matter,  but  there  is  a  psychological  interest  in  the 
disentanglement.  The  delusion  of  the  wife's  unfaithfulness 
might  shift  the  homicide  upon  the  liquor  lunacy. 

1.  Alcoholism  may  in  the  ancestry  predispose  through  trans- 
mitted nervous  or  mental  instability,  so  that  traumatism  will 
more  likely  induce  insanity  in  a  descendant. 

2.  It  renders  the  individual  liable  to  accidents,  despite  the 
old  saying  that  drunkards  escape  injury. 

3.  Previous  alcoholic  habit  complicates  and  aggravates  trau- 
matic cases  as  it  does  pneumonia,  and  may  be  the  determining 
factor  of  insanity,  where  the  abstemious,  with  the  same  injury, 
would  survive  and  may  remain  sane.  It  retards  recovery ;  and 
alcohol,  after  a  head  wound  or  sun-stroke,  readily  congests  the 
brain, — a  condition  especially  to  be  avoided. 

4.  A  proneness  to  alcoholic  addiction  is  observed  as  re- 
markably frequent  after  a  head  injury,  sun-stroke,  or  over- 
heating. 

5.  Traumatic  cases  are  quickly,  readily,  and  badly  affected 
by  small  amounts  of  liquor,  which,  previous  to  the  injury,  would 
have  had  little  if  any  effect.  "  A  little  will  always  make  them 
maniacal  and  often  very  dangerous  and  homicidal,"  says 
Clouston.* 

»  Op.  cit.,  P11.  298,  299. 
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6.  Alcoholic  insanity  may  be  superimposed  upon  traumatic, 
and  many  degrees  of  these  two  psychoses  combined  are  observable. 

7.  The  delusions  peculiar  to  the  alcoholic  insane  are  some- 
times found  in  traumatic  cases  complicated  ^vith  alcohol,  even 
though  the  alcoholic  insanity  may  not  fully  exist.  This  is  an 
important  observation. 

8.  As  a  probable  majority  of  head-injury  cases  are  addicted 
to  liquor,  the  relations  of  alcoholism  to  this  insanity  should  be 
clearly  understood  as  of  medico-legal  importance,  for  the  law 
makes  a  distinction  between  acts  done  througli  insanity  from 
liquor  continuously  used  and  tliose  occasioned  by  liquor  "  vohni- 
tarily "  taken.  Fearing  that  advantage  may  be  taken  of  the 
plea  if  drunkenness  secured  acquittal,  the  legal  fiction  remains, 
to  be  swept  away  by  further  advance  in  civilization,  that  every 
drunkard  is  responsible  for  his  crime.  Since  this  is  in  the  statutes 
there  should  be  careful  discrimination  of  the  effects  of  alcobol 
in  criminal  cases.  It  should  be  known  that  injury  predisposes 
to  alcoholism,  and  that  one  or  the  other  psychosis  may  pre- 
dominate in  the  same  individual. 

Frequently  we  have  to  combat  the  error  of  an  effect  or 
product  of  insanity  being  mistaken  for  the  cause,  and  nowhere 
is  so  much  injustice  exhibited  as  in  these  instances. 

I  knew  an  officer  of  the  regular  army  whose  e3-e  was  shot  out  and 
fore-brain  injured  during  the  late  war.  He  was  jovial,  dissipated,  and 
occasionally  irascible,  especially  when  marching.  He  was  thrice  court- 
martialed  for  acts  committed  under  liquor  influence  and  threatened  with 
cashiering.  He  had  no  sympathy  from  his  brother  officers,  who  were 
harsh  in  their  condemnations.  His  previous  brilliant  record  for  bravery 
stood  him  in  good  stead,  whereas  the  pathological  condition  should  have 
been  recognized  in  mitigation  or  excuse.  A  fireman  is  in  an  Illinois 
asjdum  with  a  battered  head  received  in  the  course  of  duty.  He  was 
previously  temperate,  and  as  he  drank  heavily  afterward  this  was  blamed 
as  the  cause  of  the  insanity,  and  his  wife  is  refused  the  customary 
pension. 

If  we  adopt  the  Earl  of  Sliaftesbury's  dictum  (he  was  in  a 
position  to   make  such  an  affirmation,  being  the  head  of  the 
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English  Ljinacy  Commission  for  fifty  years)  that  50  per  cent,  of 
all  insanity  is  due  to  alcohol,  I  think  that  careful  tabulation  will 
show  much  of  this  alcoholism  to  be  induced  or  precipitated  by 
■cranial  injury,  which  latter  becomes  the  real  and  the  former  the 
apparent  cause. 

Delusions^  illusions^  and  liallucinations  are  those  of  being 
persecuted,  and  are  often  hypochondriacal,  as  in  paranoia  ;  those 
of  grandeur,  as  in  paretic  dementia;  those  of  poisoning  and 
marital  infidelity,  as  in  alcoholic  insanity. 

The  divisions  of  traumatic  insanity,  I  would  suggest,  are  as 
follow  :— 

Trauinatic  dementia^  which  usually  runs  a  rapid  course  to 
■death,  and  follows  upon  severe  injuries. 

Traumatic  Paretic  Dementia. — This  is  not  the  ordinary 
paresis,  but  a  mixed  form,  blending  the  peculiarities  of  the  trau- 
matic with  those  of  a  shifting,  ill-defined  paresis,  and  often 
linked  to  a  prominent  enough  paranoia,  but  the  latter  is  modified 
hy  the  paresis  which  governs  the  prognosis.  Mickle  *  says : 
"  In  the  cases  which  have  come  under  my  observation  where 
cranial  injury  has  conduced  to  general  paralysis,  it  has,  in  the 
majority,  served  to  play  the  part  of  a  predisposing  rather  than 
an  exciting  cause."  Closer  study  of  these  with  other  traumatic 
patients  would  enable  him  to  see  the  injury  alone  sufficient  in 
the  majority,  for  it  is  too  frequent  to  be  otherwise.  Sankey  "f 
tells  of  a  patient  injured  by  a  fall,  who  was  a  week  insensible, 
recovered,  and  two  years  later  paretic  dementia  set  in.  In  Bur- 
man's  statistics  J  103  paretic  dements  were  such  through  sun- 
stroke in  7,  and  head  injury  in  12  cases.  In  1221  cases  of 
paresis,  stated  by  the  English  "Lunacy  Blue  Book"  for  1878,  3.1 
per  cent,  was  caused  by  sun-stroke,  4.6  per  cent,  by  head  injury.§ 
Mickle  II  discusses  the  influence  of  cranial  injuries  and  heat  as 
predisposing  and  exciting  causes.  Calmeil  ^  speaks  of  similar 
Jesuits  from  exposure  to  the  great  furnace-heat.     Brierre    de 

*  Jour,  of  Mental  Science,  Jan.,  1883.  §  Mickle,  Gen.  Paral.  of  Insane,  p.  102. 

t  Lectures  on  Mental  Disease,  2d  ed.,  p.  287.  ||  Op.  cit.,  pp.  98,  108. 

t  Bucknill  and  Tuke,  Psycli.  Med.,  p.  329.  ^  Mickle,  loc.  cit. 
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Boismont  *  affirms  that  paretic  dementia  may  be  preceded  two  oi 
three  years  by  great  irritability  or  menace  of  suicide,  or  character 
change  and  memory  failure.  It  would  be  useful  to  know  whether 
such  cases  were  not  traumatic,  but  the  author  cited  gives  us  no 
clue  to  this.  Burman  and  Calmeil  f  unite  in  calhng  attention  to 
the  frequency  of  paretic  dementia  in  the  army  and  navy.  The 
hypochondriacal,  suicidal,  and  homicidal  paretics  of  Mickle,  with 
delusions  of  persecution,  it  is  noteworthy,  were  military,  a  class 
particularly  subject  to  head  hurts  and  heat  exposure.  Careful 
inspection  of  Mickle's  cases  shows  a  likelihood  of  a  much  larger 
undiscovered  number  of  traumatic  patients.  While  several  of 
his  soldiers  were  sun-struck  and  one  was  hit  by  a  poker,  the  e^i- 
dent  traumatic  symptoms  detailed  were  not  referred  to  as  such, 
and  these  same  symptoms  existed  in  several  other  cases  in  which 
there  was  no  mention  as  to  whether  there  had  or  had  not  been 
head  injury.  The  precedent  eccentricity,  suicidal  attempts,  irri- 
tability, passion,  insomnia,  and  alcohol  addiction  point  to  a 
probability  of  traumatism  in  his  Cases  X,  XII,  XIII,  XY,  and 
XVI.  Case  XIII  had  early  epileptic  convulsions  and  XV 
epilepsy  eight  years  before. 

While  an  idiopathic  epilepsy  may  become  paretic,  and 
neither  ailment  be  attributable  to  trauma,  the  epileptiform  seiz- 
ures of  paresis  should  be  studied  with  regard  to  traiunatism, 
especially  if  the  fits  occurred  early  in  the  disease,  or  heralded  it, 
as  affording  a  possibility  of  traumatism.  At  least,  as  traumatism 
causes  epilepsy  and  paretic  dementia,  it  would  be  well  to  deter- 
mine to  which  of  the  three  conditions  the  spasms  were  due,  and 
whether  in  traumatic  paretics  the  epile})tiform  plicnomcna.  from 
'petit  to  grand  m<d  or  their  similitudes,  did  not  occur  more  fre- 
quently or  sooner  than  in  otlier  paretics, 

Parcliappe,  %  Calmeik§  and  Burhiroaux  ||  assign  epile])sy 
as  a  cause  of  paretic  dementia.  Let  us  next  ascertain  the  cause 
of  the  epilepsy. 

*  Annalcsd'Hygiene  pub.  et  de  Med.  T;CK;i!e,  ISflO. 

t  Bucknill  and  Tuke,  Psych.  Med.,  p.  329.  %  Tiaitc'  do  la  Folie. 

§  Traite  des  Malad.  Inflam.  du  Cerveau.  ||  Folie  Paralytique. 
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I  have  observed  loquacity,  prodigality,  and  expansive  ideation 
develop  in  a  case  six  months  after  a  head  injiuy,  without  headaches, 
insomnia  or  intemperance,  with  decided  petit  mal  about  Aveekl3^  He  fell 
thirty  feet,  causing  stellate  fracture  of  right  occipito-parietal  and  post- 
occipital  regions.  He  was  maniacal  immediate!}'  after  the  fall  and  semi- 
comatose two  months.  He  was  treated  by  Drs.  A.  J.  Baxter,  Otto 
Schmidt,  J.  C.  Oswald,  and  myself  during  the  year  that  has  elapsed  since 
the  accident.  Irritability  does  not  occur  often.  His  abstemious  life  has 
aided  him  greatly. 

Traumatic,  paranoia  may  occur  with  or  without  the  paretic 
symptoms  simultaneously  or  successively  thereto.  I  should 
judge  from  the  accounts  of  the  "  American  crowbar  case " 
that  paranoia  was  the  prominent,  if  not  the  sole,  manifestation 
in  that  instance.  Left  frontal  hurts  or  heredity  appear  to 
determine  the  appearance  of  this  logical  perversion. 

There  are  cases  wherein  paranoia,  epilepsy  and  paretic, 
dementia  are  united,  where  one  predominates  or  persists  to  the 
exclusion  of  the  other  form. 

Analysis  of  Mickle's  cases  yields  the  remarkable  fact  that 
Cases  X,  XII,  XIII,  group  3,  paranoia  with  paresis,  post- 
mortem proved  the  left  cerebrum  most  diseased ;  in  Case  XV, 
group  4,  with  epilepsy,  the  paresis  predominated,  and  in  the 
paretic  and  alcoholic  Case  XVI,  group  4,  the  right  cerebrum 
was  most  diseased  in  both. 

It  must  not  be  expected  that  these  divisions  into  the  paretic, 
paranoia,  and  dementia  forms  will  be  found  to  persist  in  the  same 
individual,  for  often  the  pecuharities  of  one  kind  of  insanity 
may  shift  to  those  of  another,  or  all  three,  or  two,  of  the  forms 
may  unite,  and  this  constitutes  a  justification  for  the  term  Trau- 
matic Insanity. 

Traumatic  insanity  ivithout  the  paresis^  paranoia,  or  demen- 
tia might  exist  and  be  evident  in  furious  outbreaks,  but  I  have 
not  seen  a  case  nor  can  I  find  any  record  of  the  absence  of 
features  allied  to  the  psychoses  mentioned. 

The  treatment  is  to  avoid  sun  or  other  extreme  heat,  liquor, 
costiveness,  irregularity  of  habits,  irritating  influences,  business 
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aggravations  or  close  application  to  any  pursuit,  and  to  combat 
with  ergot,  bromides,  antipyrine,  phenacetine,  and  derivatives 
generally,  the  insomnia  and  other  products  of  cerebral  conges- 
tion. Massage  from  the  shoulders  downward  and  hot  baths,  to 
diffuse  the  circulation,  prove  useful.  Hydrotherapy  is  very 
helpful. 

I.  Traumatic  Dementia. — W.,  at.  40,  depressed  contused  ^vound 
left  upper  frontal  region  from  a  falling  brick,  in  t'O'O  years  became 
crocliety,  irritable,  intolerant  to  liquor,  sleepless.  Memory  and  business 
ability'  suffered  impairment.  Without  warning  on-e  da}'  broke  up  furni- 
ture and  raved  about  his  house.     Mentally  deteriorating. 

II.  Reported  in  Chapter  YI. 

III.  Traumatic  Dementia. — A  railroad  official  named  Murphy  was 
brought  to  me  three  years  ago,  after  being  pounded  upon  the  top  of  his 
head  with  a  large  rock.  He  soon  after  became  stupid,  could  not  describe 
his  feelings  or  condition,  had  forgotten  nearly  all  he  knew,  was  sleepless 
and  troublesome  at  home,  but  too  demented  to  be  furious.  At  an  earl}' 
stage  of  his  insanity  he  had  faint  paretic  ideas.  He  died,  I  was  told,  in 
an  asylum  last  year. 

lY.  Traumatic  Dementia. — John  Gr.,  American, machinist,  lightning 
marks  along  forehead,  neck,  and  left  side.  Was  struck  in  1880,  suftered 
mainly  pain  in  head  and  stomach,  but  was  conscious  and  talked  rationally 
till  the  third  day,  when  left  hemiplegia  occurred  and  lasted  a  year.  The 
paral^^sis  included  facial  with  ptosis.  Tongue  and  yocal  organs  first  to 
recover  in  1881,  when  insanity  became  evident.  Irritable,  homicidal, 
suicidal,  destructive,  noisy,  suspicious,  erotic,  jealous  of  wife.  In  1883, 
a  terminal  dement. 

Y.  Traumatic  Paretic  Dementia. — D.  S.,  negro,  teamster,  set.  54, 
scar  on  right  forehead;  arrested  for  larceny,  but  found  to  1)C  insane;  well 
behaved  between  furibundal  attacks,  during  whicii  he  had  imretic  delusions 
of  great  wealth  and  hallucinations  of  sight  and  hearing.  Saw  God  in  a 
chariot  once,  who  commanded  him  to  escape.  It  re(iuired  six  men  to 
subdue  him,  as  he  had  unusual  strength.  Died  of  pneumonia  a  year 
after  insanity  began.  Medulla  small.  Isthmus  ceri>l)ri,  leit  Rolandic, 
frontal,  parietal,  and  temporal  regions,  arterial  engorgement,  extreme  in 
occipital  portion.  Capillary  extravasations  in  course  of  superior  longi- 
tudinal sinus,  streaking  the  dura  with  the  rusty  color  often  I'ound  in 
alcoholic  insanity.     Yeins  of  left  side  cerebrum  fuller  than  rigiit. 

YI.    Reported  in  Chapter  YI. 

YII.  Petit  Mai  and  Paranoia  following   IVaumatism. — R.,  ivt.  25, 
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clerk,  paranoiac  father  beat  him  over  the  head  repeatedly  when  he  was 
3'oung,  had  attacks  of  petit  mal,  was  temperate,  but  irritable  (except  to 
wife  and  mother),  suspicious,  had  memory  lapses  and  delusions  of  perse- 
cution for  which  a  direction  and  basis  was  afforded  by  some  abusiA'^e 
anonymous  letters  he  claimed  to  have  traced  to  two  women  in  his  office. 
He  purchased  a  revolver  and  deliberately  shot  both  of  them  in  their 
heads,  but  they  made  fair  recoveries.  The  extreme  penalty  would  haA-fe 
been  twentj'-eight  years,  but  he  was  sentenced  to  six  j-ears  in  the  peni- 
tentiar}^  after  the  State  and  defense  attorney' s  conferred  with  the  judge. 
Public  feeling  ran  high,  and  as  I  testified  to  the  insanity  I  received  some 
newspaper  criticism,  such  as  this: — 

"  The  doctor  testified  that  j^^tit  mal  was  more  dangerous  to  the 
intellect  than  the  convulsions  of  epilepsy.  Petit  means  little :  how  can 
the  less  include  the  greater  danger? 

"  Why  do  not  these  experts  prevent  crime  by  timely  warning 
instead  of  waiting  till  it  is  done  ? " 

That  is  precisel}^  what  every  expert  does  when  he  can,  and  what  I 
have  repeatedly  done  when  the  opportunity  presented,  but  people  seldom 
seek  medical  advice  in  such  cases  until  crime  is  committed  by  their  iusaue 
friends. 

VIII.  fleported  in  Chapter  YI. 

IX.  Traumatic  Paranoia.^C,  set.  30,  butcher,  energetic,  habits 
regular;  was  struck  by  locomotive,  small  scalp  wound  on  head  healed 
completely  ;  unconscious,  delirious,  and  vomited  several  days.  Within 
six  months  his  memory  became  impaired,  lost  his  business  abilit}^ 
Sleepless  and  restless  at  night,  headaches  persisted ;  suffered  from  dizzi- 
ness, dimness  of  eyesight,  photophobia,  tinnitus  aurium,  and  defective 
hearing.  Extremely  irritable  and  suspicious,  feeble,  stupid,  sullen,  with 
lapses  of  memor}',  forgetful  of  faces  and  places  ;  the  least  liquor  "  goes  to 
hisliead"  and  makes  him  worse.  His  bed-fellow  stated  that  he  several 
times  rose  in  the  night  with  hallucinations  of  burglars  breaking  in. 
Twice  he  fired  through  the  door  at  imaginary  persons  he  claimed  to  have 
heard.  He  married  a  girl  whose  language  he  did  not  understand  and 
who  could  not  understand  his,  while  unable  to  provide  for  a  wife. 
Beyond  a  few  frontal  rugje,  there  was  nothing  in  his  appearance  to  indi- 
cate insanity.'  Dr.  Edmund  Andrews  was  called  b}^  the  judge  and  I  by 
the  patient  in  a  civil  action  against  the  railroad  company.  Dr.  Andrews 
agreed  with  my  statement  of  the  case  and  C.  was  awarded  $5000 
damages. 

X.  Epilejosy  and  DemeiUia  from  Traumatism.  Recovered. — K., 
set.  26,  Irish,  when  thirteen  was  struck  upon  left  side  of  head  with  a  club. 
Epileptic  convulsions  every  three  to  six  weeks  since ;    irritable,  stupid. 
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could  not  learn  to  read  or  write,  progressing  to  dementia.  An  osteal 
node  protruded  an  inch  behind  top  of  left  ear.  At  my  request  Dr.  A.  J. 
Baxter  removed  this  exostosis  b}-  trephining  and  I  kept  tlie  patient 
under  treatment  thereafter  to  avert  the  headaches  v^liich  gave  warning 
of  the  attaclvs.  Since  this  operation  in  1885  he  has  full}-  recovered 
mentally  and  from  the  epileps}^ 

XI.  Occipital  Injury  with  Optic  Hallucinations  and  without  In- 
sanity.— J.  H.,  set.  42,  merchant,  had  fallen  upon  occiput  when  a  hoy  of 
twelve  and  suffered  frequent  pain  about  the  nuchal  location,  growing 
worse  with  age.  He  drank  wine,  but  not  excessively..  Xo  mental  impair- 
ment evident  aside  from  peculiar  optic  hallucinations,  interesting  from 
the  cuneus  gyrus  in  the  occipital  brain  being  the  psychic  optic  centre. 
He  had  been  treated  for  tremens,  which  he  resented  in  passionate  out- 
breaks. I  induced  him  to  go  to  the  Alexian  Hospital  and  lessened  the 
vascular  stasis  in  the  back  of  his  head  b}^  derivatives,  and  he  was  soon 
attending  to  business  after  having  lost  several  months'  time.  His  room 
would  be  filled  with  apparitions  of  his  friends  and  he  repeatedl}'  asked 
me  how  often  I  had  called  to  see  him  during  the  daj^  when  it  was  vay 
first  visit  in  the  morning.  He  was  annoj^ed  by  being  unable  to  dis- 
tinguish the  hallucinations  from  the  real  personages.  As  he  had  no 
auditory  hallucinations  1  taught  him  to  compel  all  whom  he  saw  in  his 
room  to  speak  and  he  was  pleased  with  the  result,  for  the  apparitions 
would  not  answer  him,  and  his  reason  aided  this  discrimination. 

XII.  Traumatic  Predisposition  to  hut  without  Insanity. — A.  "W., 
set.  45,  builder,  was  sun-struck  during  late  war,  and  often  irritable  and 
sleepless  with  headaches,  but  not  insane.  In  1881  was  very  much  reduced 
by  neglected  remittent  fever,  and  I  gave  him  ten  grains  of  quinine,  which 
developed  a  maniacal  attack  ;  a  second  dose  brought  on  a  similar  fury, 
but  by  combining  with  hydrobromic  acid  I  was  enabled  to  increase  the 
quinine  even  more.  Kiernan  *  first  called  attention  to  insanity  induced 
b}^  quinine.  This  instance  might  explain  it  as  occurring  in  persons  with 
some  abnormality  of  cerebral  circulation  to  whom  congestion  would  be 
dangerous. 

XIII.  Paranoia  with  Traumatic  Insanity  and  Alcoholism. — Peter 
Deegan,  set.  60,  farmer,  had  lived  in  Ozaukee  Count}',  Wisconsin,  about 
thirty  years,  an  Irishman,  surrounded  by  Luxemburgers,  with  whom  he 
was  incessantly  at  war.  He  had  been  beaten  over  the  head  with  a  club 
and  had  Mien  out  of  wagons  upon  his  head  during  drunken  bouts,  and, 
to  use  his  own  words,  "swam  in  whisky."  He  turned  his  l";vmily  out  of 
doors  and  was  cruel  to  his  (;hildren  iu  in:vny  Avays,  There  was  evidence 
that   his   sister  and   himself  were  primnry  paranoiacs.     She  was  hemi- 

*  Alienist  and  Neurologist,  1883. 
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paretic  and  passing  into  dementia.  Both  of  them  saw  and  talked  to  the 
fairies  or  "  good  people,"  left  food  out  of  doors  for  them,  and  had  delu- 
sions concerning  the  dead  not  compatible  with  their  professed  religion. 
Deegan,  in  a  dispute  over  a  trivial  matter  (a  wagon-load  of  straw) 
brought  two  guns  from  the  house,  one  of  which  he  discharged  into  the 
thigh  of  a  neighbor,  from  the  effects  of  which  he  died.  On  a  change  of 
venue  he  was  tried  at  Shebo3^gan,  Wis.  The  evidence  was  overwhelming 
as  to  the  traumatic  and  alcoholic  nature  of  his  insanity,  but  there  was 
great  popular  prejudice  against  him,  and  he  received  a  twenty  years' 
sentence. 

A  medical  politician  swore  that  there  was  no  such  thing  as  alcoholic 
insanit}^,  it  was  only  drunkenness;  that  there  were  no  American  authori- 
ties on  insanit}^ ;  that  the  Germans  had  never  added  to  our  knowledge 
of  the  subject ;  that  he  would  not  use  deceit  in  examining  a  prisoner 
suspected  of  simulation,  he  would  inform  him  that  he  was  a  pliysician 
and  tell  him  what  he  expected  to  elicit  b}'  tests ;  that  it  was  unfair  to 
spy  upon  a  prisoner  to  this  end.  He  defined  insanity  as  a  "disease  of  the 
brain  affecting  the  mind,  causing  the  person  to  act,  think,  and  feel  differ- 
ently from  usual,"  and  acknowledged,  when  asked,  that  insanity  was  not 
always  a  disease  of  the  brain,  but  claimed,  in  answer  to  another  question, 
that  he  would  not  " think, act,  and  feel  differently  from  usual"  if  he  were 
set  down  unexpectedly  in  the  middle  of  China,  or  were  he  to  sit  down 
upon  an  upright  pin-point. 

The  trial  lasted  more  than  a  week,  one  da}^  of  which  I  spent  upon  the 
stand  detailing  the  essentials  of  traumatic  and  alcoholic  insanit^^  I  am 
indebted  to  the  medical  fraternity  of  Sheboj^gan  County  for  a  kind  recep- 
tion. Nor  is  it  for  this  that  I  affirm  the  high-grade  intelligence  and 
education  of  these  "  countr}^  doctors."  They  are  better  equipped  in  this 
regard  than  the  average  cit}^  medical  man. 

XI Y.  Trawmatic  Paranoia  with  Alcoholism. — Mathias  Busch,  set. 
32,  Grerman,  breweiy-beer  vender.  Grandmother  threw  herself  in  a  well 
while  insane,  father  "  eccentric,"  a  paternal  uncle  John  insane  and  con- 
fined in  a  cell  in  his  own  house.  A  son,  Henry,  of  this  uncle  is  in  the 
Jacksonville  Asjdum,  insane;  another  paternal  uncle,  Fritz,  was  insane, 
who  had  two  daughters,  one  of  whom  died  in  epileptic  convulsions  and 
the  other  gave  birth  to  two  idiots. 

Busch  had  been  struck  on  the  left  forehead  when  a  bo}^ ;  the  scar  is 
still  visible;  had  also  a  punctured  wound  in  left  temple  at  outer  angle  of 
eye  from  a  pitchfork  thrust.  He  had  twice  been  sun-struck  in  addition. 
He  had  been  industrious  and  kind  to  his  family  up  to  the  date  of  liis  first 
sun-stroke,  six  j'ears  ago,  when  stupid  and  depressed  attacks  followed 
with  occasional  irritability,  and  drink  affected  him  more  than  formerly. 
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His  occupation  led  him  to  drink  considerably.  He  suspected  his  wife 
of  heing  unfaithful  at  times.  These  troubles  with  headaches  and  sleep- 
lessness increased  after  the  second  attack,  but  he  transacted  his  busi- 
ness as  usual  with  occasional  moroseness  and  accusations  against 
his  wife.  Three  years  ago  he  attempted  to  commit  suicide  with  a 
pistol. 

A  week  before  the  murder  of  his  wife  his  insanity  was  noticed  b}'  Mr. 
McAvoj^,  president,  and  Mr.  Ortseifen,  manager,  of  the  brewerj-.  Busch 
wildl}^  told  them  that  he  was  being  persecuted  b}'  the  brewer's  union  (of 
which  he  was  not  a  member,  but  thought  he  was).  He  told  others  that 
his  wife  had  tried  him  twelve  times  in  the  brewery  and  at  other  times  iu 
the  lodge  (an  insurance  organization',  the  benefits  accruing  onl^-  to  his 
wife  upon  his  death).  These  statements  of  trials  were  proven  to  be  ab- 
surdly unfounded.  He  bungled  the  beer  books  of  his  customers,  refused 
to  talk  to  any  one,  as  he  had  some  h^qjochondriacal  delusions  concerning 
his  throat,  but  occasionallj'  forgot  this  and  spoke.  Customers  complained 
to  the  bfewery  and  an  agent  accompained  him  on  his  rounds,  after  which 
he  was  suspended  ;  but  he  refused  to  work  anywa}^,  as  he  said,  "  Every 
one  is  against  me." 

February  2,  1888,  he  talked  of  committing  suicide,  and  accused  his 
wife  of  "  being  in  a  corner  with  men  before  his  eyes,"  and  said  that  her 
hair  was  mussed  and  clothes  disarranged  ;  all  of  which  was  an  hallucina- 
tion. His  wife  appealed  to  friends  about  this  time,  sa^ang,  "Mat  is  going 
crazy,  he  acts  foolish,  and  does  not  sleep  at  all."  His  manner  became 
more  insane  until  tlie  afternoon  of  February  6th,  when  he  came  into  the 
house,  helped  his  wife  to  prepare  dinner,  kissed  her  and  the  baby,  and 
arose  from  his  chair,  went  to  his  wife,  laid  her  head  on  his  shoulder,  as 
thougli  to  caress  lier,  and  drew  a  butcher-knife  across  her  throat,  sever- 
ing the  carotid.  Mrs.  Schenk,  an  aunt  of  the  wife,  cried  out  to  Busch, 
"Look  out,  the  knife  is  sh^rp!"  He  answered,  as  though  surprised  at 
her  interference,  "  Let  mel"  Mrs.  S.  cut  her  fingers  in  trying  to  inter- 
pose her  hand.  When  arrested  he  was  bending  over  the  corpse,  looking 
into  the  gash,  in  which  he  had  his  fingers.  Some  said  he  had  thrust  a 
handkerchief  into  the  wound,  and  that  he  grinned  when  asked  why  he  did 
the  horrible  deed. 

He  did  not  sleep  well  in  jail,  talked  and  acted  "  queerly."  Had  an 
illusion  of  his  cell-mate  being  "  Katy,"  his  wife,  and  addressed  him  as 
such,  trying  to  kiss  him.  Twice  he  attempted  suicide  in  prison,  once  with 
his  sus[)enders,  and  the  second  and  ncaiiy  successful  time  with  his  bed- 
sheet,  torn  :ind  knotted  foi- the  occasion.  Artilicial  ri'spirMtion  and  an 
hour's  hard  work  restored  him.  }lo  Iind  tinnitus  aurium  and.  Iiallucina- 
tions  of  sight  and  hearing.    He  told  nie  that  some  said  his  Avife  was  dead, 
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but  that,  as  he  heard  her  talking  and  singing  to  him,  he  was  puzzled  and 
did  not  know  what  to  believe.  Evidently,  at  times,  he  would  accept  the 
statements  of  others,  for  he  wrote  to  a  friend  to  bury  him  next  to  his 
wife.  At  one  time  in  jail  he  complained  of  a  bone  in  his  throat,  and 
because  there  was  none  there  the  newspapers  brandished  this  as  evidence 
of  his  pretending  to  be  insane.  He  talked  rationally  when  spoken  to  and 
made  no  attempt  to  feign.  Incarceration  improved  him,  through  cutting 
off  his  drink  and  regulating  his  habits.  He  was  watchful  of  the  court 
proceedings,  and  at  times  stoliditj'  gave  wa}^  to  evident  interest,  just  as 
any  other  traumatic  or  paranoiac  might.  He  did  not  seem  to  be  able  to 
recall  the  events  of  his  crime.  His  pupils  were  dilated,  but  responded  to 
the  usual  tests  as  normal.  Hearing  was  not  impaired.  Heart-sounds 
feeble  and  its  action  was  sluo:o-ish. 

The  fact  that  he  was  capable  of  being  controlled  to  some  extent  in 
jail  by  threats  was  urged  as  evidence  of  pretense  on  his  part,  when  every 
asylum  attendant,  with  or  without  warrant,  uses  this  method  effectually 
with  troublesome  patients,  and  some  political  asylum  superintendents 
bluff  their  cases  bj^  swaggering  through  the  corridors  with  jack-boots, 
long  hair,  and  pistols. 

Busch  was  said  not  to  be  insane,  because  he  had  not  the  appearance 
of  an  insane  person  (the  lay  idea  of  the  genuine  article,  derived  from 
novels,  being  one  with  bristling  hair,  protruding  e3^es,  and  startling 
behavior).  Apropos  of  this,  a  grand  jur^anan  doubted  the  insanity  of  a 
quiet,  sensible-spoken  woman  in  the  county  asylum,  but  remodeled  his 
opinion  when  she  returned  to  him  with  tinsel  crown  and  other  gew-gaws, 
introducing  herself  as  the  queen  of  song  and  tragedy.  A  negress  was 
being  sympathized  with  by  another  visitor  as  unjustly  incarcerated,  owing 
to  her  modest  and  rational  behavior,  when  she  launched  a  murderous 
kick  which  nearly  ruptured  his  perineum. 

An  "  expert  "  for  the  State  swore  that  Busch  was  feigning  traumatic 
insanity,  but  could  not  describe  iiow  that  was  when  the  prisoner  appeared 
to  be  rational.  He  was  further  unable  to  enumerate  any  of  the  different 
forms  of  insanit}^,  and  when  asked  the  difference  between  monomania  and 
mania,  said  that  the  first  was  "  off  on  one  subject,  while  the  other  was  off 
on  several;"  that  the  maniac's  memory  was  always  impaired.  He  had 
never  heard  of  katatonia  or  hebephrenia,  and  claimed  that  the  murder  was 
the  product  of  an  ordinary  beer  drunk.  This  alienist  defined  an  insane 
delusion  as  a  faulty  idea  having  no  foundation  in  fact,  and  a  hallucina- 
tion was  one  that  had  such  foundation.  Walker  and  Furthman,  former 
assistant  State  attorneys,  defended  the  case,  and  the  former  asked,  "  If 
a  child  believes  the  moon  to  be  made  of  green  cheese,  is  not  that  belief  a 
faulty  idea  not  founded  on  fact,  and  is  the  child  therefore  insane?" 
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The  trial  lasted  two  weeks,  and  was  al)ly  conducted  by  the  attorney's, 
extraordinarj'  diligence  being  used  to  procure  testimonj- of  Biisch's  ante- 
cedents and  behavior  before  the  murder.  Less  energetic  and  astute 
charo-e  of  the  case  would  have  left  the  insanity  badly  sustained. 

The  jury  found  Busch  guilt}-,  but  sentenced  him  to  the  penitentiary'- 
for  life, — a  most  illogical  verdict ;  for  were  he  sane,  under  the  laAv  wording 
lie  should  hang;  and  if  insane,  the  asylum,  and  not  the  penitentiary-,  is 
tlie  proper  place  for  him.  He  should  not  have  been  liberated  under  any 
circumstances,  if  sent  to  an  as3-lum.  It  .was  doubtless  the  expectation 
that  he  might  escape  from  an  institution  for  insane  tliat  inspired  the 
verdict. 

Soon  after  this  he  w^as  taken  to  the  penitentiary,  and  was  sent  b}' 
the  prison  officials  to  the  Kankakee  As3'lum  for  the  insane,  where  he  has 
remained  ever  since. 

In  some  States  there  is  provision  made  for  insane  criminals 
in  special  asylums.  Juries  usurp  the  functions  of  legislatures 
and  perjure  themselves  when  they  endeavor  to  compromise  be- 
tween public  clamor  and  their  disinclination  to  condemn  the 
insane  to  death.  The  abolition  of  the  death  penalty  and  pro- 
vision for  insane  criminals  will  solve  the  question,  as,  except 
among  savages,  the  intent  of  the  law  is  not  vengeance,  but  the 
protection  of  society. 


PLATE  I 


7l*>  N 


1  be  spinal  Xoi^oL  i.nd.%  \)^'(^. 


Fig.  1. 


Fig.  2. 


(186a) 


PLATE  II 


43 


-^ 


o 

> 


rt5 


c/i) 


lit  J\(ir.vi."i3X 


j3il 


.15-1 


P^  Lombar 


Jaisrom 


]0 


1  " 

-2.   .■< 
3   x 


i)-    X 


"FT 


-  .7    " 

— s-r 


-1-x- 

1    X 


3  X 


5   X 


6  X 


6  ^ 


9  J^ 


-IZX. 


Lomboit-  ncrvss 


,  tfi. 


r~   "^ 


o    o 


_o/ £_: 

•^-■^ T— 

n— '  i. 

o     ^     o 

£- 


C 

O 


^ 


10   ci 


IJk?' 


V 


5P^ 


— 1- 
-2- 

—  3 
— 4 


.5_. 


-7-:?- 


^      E 

-3-2: 

-^  -  ■&/ -— 

-^-^ 

51/ 

.6-£ 

I' 

•  7-'^ 


2- 
1      ^^  - 


.Lomt 


a^r. 


5 


4 


Sacral 


_^ocwo(^eal_ 


Fig.  3. 


Fig.  4. 


(1866) 


CHAPTER  VIII. 

THE     SPINAL     COLUMN. 

The  vertebral  column  is  made  up  of  bone-segments  sepa- 
rated by  cushions  of  cartilage,  and  the  entire  "backbone,"  as  it 
is  popularly  caUed,  is  perforated  by  a  canal  in  which  is  sus- 
pended the  spinal  cord  and  its  membranes,  extending  from  the 
brain  to  the  "  small  of  the  back  "  (see  Fig.  3).  Holden's*  de- 
scription of  the  bones  is  the  best  and  easiest  understood  of  all 
works  on  the  subject  in  the  English  language. 

Three  slight  curves  are  described  by  the  spinal  column ; 
forward  in  the  neck  and  loins,  and  backward  from  the  chest. 
Deviations  from  these,  in  various  directions  and  degrees,  consti- 
tute pathological  curvatures.  Muscles  are  attached  to  the  pro- 
jecting and  other  parts  of  the  vertebrae,  as  the  bone-segments 
are  called,  and  bundles  of  nerves  pass  through  apertures  in  the 
column  to  and  from  the  spinal  cord  and  body  in  general.  No 
adequate  description  of  these  nerves  could  be  made  here  with- 
out using  space  and  time  unnecessarily.  The  general  reader, 
not  versed  in  medical  matters,  is  referred  to  anatomical  or  physio- 
logical books'!'  for  full  information,  but  there  are  important  facts 
in  connection  with  our  subject  to  which  special  attention  must 
be  called,  many  of  which  cannot  be  found  in  the  older  works, 
as  the  past  ten  or  fifteen  years  have  developed  great  advances 
in  our  knowledge  of  the  nervous  system. 

The  spinal  canal  is  lined  with  a  sheathing  of  periosteum, 
and  between  this  and  the  cord  there  is  connective  or  areolar 
tissue,  filled  with  fat-cells  and  blood-vessels,  surrounding  the 
cord  and  its  membranes.  The  outermost  membrane  is  the  dura 
mater,  a  dense,  tough  skin,  loosely  attached  to  the  bony  canal 

*  Luther  Holdeii,  F.K.C.S.,  Human  Osteology,  Tjondon,  1857.  At  one  time  this  excellent 
work  was  allowed  to  go  out  of  print,  but  recent  editions  have  been  published  and  are  in  good 
demand. 

t  Henle's  Nervenlelire  ;  Quain's,  Gray's,  Allen's,  Leidy's,  or  other  Anatomies  ;  Dalton's,  Car- 
penter's, or  Foster's  Physiologies. 
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sides  by  the  connective  tissue,  and  enveloping  the  arachnoid 
membrane  sac,  which  contains  the  cerebro-spinal  fluid.  This 
sac  is  very  dehcate  and  filmy.  Closely  attached  to  the  surface 
of  the  cord  is  the  pia  mater,  a  membrane  made  up  of  fine  blood- 
vessels and  interlacing  fibrils. 

The  pia  mater  covered  cord  floats  in  the  subarachnoid 
space  v^ath  its  fluid,  and  is  held  to  the  arachnoid  behind  by  the 
septum  posticum,  a  thin  membranous  partition,  Jbetween  the 
layers  of  whicli  run  the  larger  blood-vessels  of  the  cord.  The 
liaamentum  denticulatum  is  a  narrow  fibrous  band,  resembling 


Fig.  5.— Section  through  the  Spinatj  Cokd  and  its  Membranes  in  the 
Uppbh  Dorsal  Region.    (After  Key  and  Retzius.)    Magnified. 

A,  rtura  mater ;  B,  arachnoid  ;  C,  septum  posticmii ;  D,  E,  F,  subarachnoid 
trahecuUiij  those  at  F,  F  supjjorting  huncUes  ot  a  i)osterior  nerve-root;  G,  liga.- 
mentum  denticulatum;  H,  sections  of  bundles  of  an  anterior  nerve-root;  K,  L, 
subarachnoid  space. 

saw-teeth,  the  points  of  which  pass  to  the  dura  mater  and  thus 
support  the  cord  on  each  side  and  assist  in  holding  it  in  tlie 
middle  of  the  cavity.  There  are  about  twenty-one  of  these 
"saw-teeth"  ligamentous  ])()ints.  Tlic  spinal  nervo-roots  pass 
between  the  cord  and  bones,  and  are  covered  by  a  continuation 
of  the  spinal  dura  and  araclmoid  mcMubranes  ;  tliese  nerve-roots 
also  liold  tlic  cord,  more  or  less  rigidly,  within  the  spinal  canal. 
(Relationship  of  the  cord  and  membranes  is  sketched  in  Fig.  5.) 
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In  the  centre  of  the  spinal  cord  is  an  H-shaped  prolonga- 
tion of  gray  matter,  surrounded  by  nerve-fibres  which  pass  up 
and  down,  to  and  from   the  brain.     For  convenience  the  cord. 


Fig.  6.— A  Spinal  Segment.    (Modified  from  Shaepby  and  Quain.) 

though  continuous,  may  be  considered  as  divisible  into  segments 
joined  together,  each  segment  representing  a  centre  for  particu- 
lar parts  of  the  body  and  limbs,  and,  to  quote  from  Bramwell, 
"the  essence  of  the  clinical  examination  of  the  spinal  cord  con- 


AMF 


PMF 


Fig  7.— Transverse  Section  of  a  Spinal  Segment  in  the  Cervical 
Region.    (Bramwell.) 
AMF,  anterior  median  fissure  ;  PMF,  posterior  median  fissure,  or  septum ; 
AWC,  anterior,  or  white,  commissure ;   EGO,  posterior,  or  gray,  commissure ; 
CC,  central  canal. 

sists  in  the  systematic  and  separate  examination  of  each  spinal 
segment  by  observing  the  motor,  sensory,  reflex,  vasomotor,  and 
trophic  conditions  of  its  body  area;  and  the  comprehension  of 
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Fig.  8.— a  Diagrammatic  Repbesf.ntation  of  the  Condttoting  Tracts 

OF  THE  KpINAT.   ("OKI).      (MoDIKIKD   FROM  BRAMM'KLIj.) 

7^  fll)re9  of  Tiirck's  column  (diioit  pynimidal  Imiidlc);  (^.  /'.,  "m-Dsscd  pviMinidal  fibres;" 
a,  iil)r('S  of  the  column  of  (iull  (ixislcin-'nicdian  ciilunm);  7>.  (.'.,  lilircsol'  tlic  ''direct  corcbollar 
<Mlunin,"  Note  tliat  tlie  arrows  show  tlic  diici^lioii  of  the  inipulscs  carried  liv  e;icli  tract  of 
lihrcs.  Also  tliat  the  motor  libres  ol'  the  hilcrid  (^ilmnn  decussate  at  the  lower  part  of  the  me- 
(lii.lld.  Eatrh  of  the  "  anterior  pyranuds  "  of  t  he  medulla  is  comi)osed  of  the  motor  libres  (direct 
and  decusbating)  above  the  lower  limits  of  tlie  medulla. 
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Fig  9  —A  Diagram  Designed  to  Illustrate  the  Connections  of  the 
Motor  and  Sensory  Conducting  Tracts  of  the  Cord  with  the 
Spinal  Nerves.    (Modified  from  Bramwell.) 
M  motor  fibres  of  the  anterior  root  of  a  spinal  nerve ;  8,  S',  sensory  fibres  of  tlie  posterior 
root    'Note  that  the  course  of  S  and  >S' are  not  the  same.    Some  sensory  fibres  pass  directly 
throuo-ii  the  posterior  horn  of  the  spinal  gray  substance  and  others  through  Burdach's  column 
to  reach  the  gray  substance.    The  direct  cerebellar  column  is  composed  of  fibres  which  start 
in  Clark's  column  of  cells.   The  fibres  of  the  two  pyramidal  tracts  become  united  to  the  motor 
cells  in  the  anterior  horns  of  the  spinal  gray  substance. 
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the  diseases  of  the  spmal  cord  consists  essentially  in  the  correct 
understanding  of  the  structure  and  functions  of  the  individual 
parts  of  these  spinal  units ;  of  the  manner  in  which  they  are 
related  to  each  other ;  of  the  pathological  changes  to  which  they 
are  liable,  and  of  the  derangements  in  fuuction  which  result 
therefrom," 

The  cut  on  page  189  (Fig.  6)  illustrates  one  of  these  seg- 
mental disks  with  its  incoming  sensory  and  outgoing  motor 
nerves,  the  "fore-and-aft"  anterior  and  posterior  median  fissures, 
and  the  perpendicular  columns  of  nerve-strands,  passing  to  and 
from  the  brain,  surrounding  the  gray  matter  which  contains  the 
nerve-cells. 

A  less  diagrammatic  picture  of  a  cord  section  appears 
in  Fig.  7. 

To  give  an  idea  of  the  fineness  of  structure  of  the  brain, 
cord,  and  nervous  system  generally,  a  few  microscopical  measure- 
ments may  be  cited : — 


Capillaries,* 

Lymph-spaces,  f 

Nerve-cells,  . 

Nuclei, 

Axis  Cylinders,:!; 


jNIillimetres.  Inch  Fractions. 

.15       to  .007  =  .006     to  .0003 

.01       to  .003  —  .0004  to  .00013 

.04      to  .0056  =  .0016  to  .0002 

.0131  to  .0045  =  .0005  to    00017 

.01      to  .001  =  .0004  to  .00004 


Taking  Schmidt's  §  measurements  of  the  granules  of  some 
of  the  nerve-cells  as  an  average  for  most  of  the  nervous  system 
structure,  at  seven  hundred  and  fifty  to  the  square  millimetre, 
there  would  be  forty  millions  in  a  cubic  millimetre.  It  would, 
to  a  microscopist,  be  an  absurdly  gross  reduction  to  estimate  the 
nerve-cells  and  fibres,  capillaries,  and  other  important  constitu- 
ents of  the  brain  or  spinal  cord  to  number  a  thousand  millions 
to  the  cubic  inch;  and  when  we  consider  that  a  most  intimate 
relationship  exists  between  these  minute  tissues,  to  the  end  that 
there  maybe   functional  integrity  of  the  bodily  workings  over 

*  f 'li,  Iloliin,  .Iiiuinal  do  la  T'liysiol()j:;ic,  October,  isrif). 
■|-  .1.  Jloltinan,  .Journal  of  NtMUolosy  and  Psychiatry,  AuRiist,  1SS8. 
%  Schmidt,  Journal  of  Nervous  and  Mental  Disease,  January,  1879. 
§  Ibid. 


THE    SPINAL   COLUMN.  193 

which  these  organs  preside,  heahh  becomes  more  wonderful  than 
disease,  and  the  folly  of  otherwise  than  tentatively  designating 
any  disorder  as  functional,  in  contradistinction  to  organic,  be- 
comes apparent.  Health  depends  upon  the  proper  interaction 
of  these  and  other  microscopic  and  ultra-microscopic  organs, 
such  as  blood-corpuscles  and  their  contents,  so  that  the  misplace- 
ment, in  time  or  space,  of  usual  relations  between  these  struc- 
tures makes  an"  organic  "  disease  if  apparent  to  the  eye,  or  a 
"functional"  disease  if  not.  There  can  be  no  doubt  but  that 
all  disease  is  organic,  ultimately.  The  terms  "  functional  "  and 
"  organic  "  have,  however,  a  certain  convenience,  though  they 
are  sadly  abused  at  times.  There  should,  therefore,  be  due  re- 
gard for  these  and  other  such  facts  as  that  a  pin-point  prick  in 
the  floor  of  the  fourth  ventricle  of  the  brain  and  cord  may  cause 
diabetes  mellitus  and  death. 

The  sensations  of  touch,  pain,  and  temperature  are  con- 
veyed to  the  cord  and  brain  by  the  posterior  sensory  nerves,  and 
when  these  nerves  are  destroyed,  in  any  part  of  their  course, 
those  sensations  are  cut  off.  Impairment  of  those  sensations  in- 
dicates interference  with  their  conducting  tracts.  The  posterior 
columns  of  the  cord  convey  touch  sensations,  but  pain  and  tem- 
perature sensations  reside  in  the  gray  matter  of  the  cord,  as  touch 
may  be  interfered  with  when  the  posterior  columns  are  affected, 
but  not  the  other  sensations,  unless  the  gray  matter  is  deranged. 
The  columns  of  Goll  and  Burdach,  if  injured,  cause  anaesthesia 
at  the  level  of  or  below  the  lesion. 

Abnormal  sensations,  such  as  anaesthesia,  hyperaesthesia, 
heat  and  cold  sense  aberrations,  and  paraesthesia,  indicate  inter- 
ference with  the  sensory-tract  conduction.  Pain  in  the  spinal 
region  may  be  caused  by  disease  of  the  vertebrae  or  meninges. 

Girdle  pains  indicate  interference  with  the  spinal  posterior 
gray  or  conducting  tracts,  and  often  indicate  the  level  of  a 
lesion. 

As  sensory  fibres  cross  to  the  opposite  side  of  the  cord,  a 
lesion  may  be  in  that  part  of  the  gray  matter  or  ascending 

13 


194  SPINAL   CONCUSSION. 

columns  opposite  to  the  side  of  the  body  aifected,  or  in  the  roots 
of  the  nerve  of  the  same  side. 

Destructive  lesions  of  the  sensory  tracts  of  the  cord  have  a 
tendency  to  ascend ;  those  of  the  motor  tracts  similarly  descend. 

Paralyses  or  atrophy  indicate  lesions  ripon  the  same  side  of 
the  cord. 

Lesions  in  the  anterior  gray  horns  produce  motor  and 
trophic  disturbances. 

Contractures  are  produced  by  injury  to  the  crossed  pyra- 
midal tracts  in  the  lateral  columns  of  the  cord. 

Dilated  pupils  sometimes  are  due  to  irritation  of  the  cervical 
gray  matter  and  contracted  pupils  to  degeneration  in  the  same 
region. 

The  skin  reflexes  are  controlled  by  nerve  integrity  at  their 
respective  levels  of  cord  centres,  and  decrease  with  lateral  column 
degeneration. 

Alterations  in  the  meninges  induce  sudden  pains  and  jacti- 
tations. 

Inco-ordinations  of  movements  may  be  caused  by  any  tract 
or  centre  being  involved  to  the  extent  of  interfering  with  prompt 
sensory  or  muscular  action.  The  posterior  columns  of  the  cord 
or  the  lateral  tracts  may  originate,  by  disease,  inco-ordinated 
motions. 

Priapism  may  be  caused  by  an  irritative  lesion  in  the  cer- 
vical or  upper  dorsal  segments.  Sexual  impairment  may  follow 
upon  injury  to  the  reflex  centre  in  the  lumbar  part  of  the  cord. 

Satyriasis  is  sometimes  a  feature  of  locomotor  ataxia,  and 
may  be  due  to  irritation  of  the  sensory  nerve-filaments  in  the 
lumbar  region  of  the  cord. 

The  reflex  levels  are  : — 

Interscapular,  in  the  lower  cervical  and  upper  dorsal  cord ; 
epigastric,  fourth  to  seventh  dorsal ;  abdominal,  eighth  to  t^^•(^lfth 
dorsal ;  cremasteric,  first  and  second  lumbar ;  gluteal,  fourth  and 
fifth  lumbar ;  patellar  tendon,  entire  lumbar ;  plantar,  vesical, 
rectal,  and  sexual,  in  lumbar  enlargement  end  of  cord. 
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Moxon,*  quoted  by  Page  (p.  228),  and  also  by  Bramwell 
(p.  2-43),  describes  tbe  precariousness  of  the  blood-supply  to  the 
spmal  cord  thus: — 

"Here  I  must  take  the  liberty  of  drawing  your  attention  to 
some  very  well  known  anatomical  points  by  which  the  curious 
fact  that  only  the  legs  sutler  in  the  caisson  disease  is,  I  think, 
quite  clearly  explained.  I  need  scarcely  remind  you  that,  whilst 
the  spinal  canal  extends  down  into  the  sacrum,  the  spinal  cord 
does  not  extend  below  the  lower  border  of  the  first  lumbar  ver- 
tebra ;  but  the  spinal  cord  gives  off  nerves  all  the  way  down  on 
each  side,  and  the  spinal  canal  on  its  part  is  pierced  on  each 
side  with  a  series  of  openings  all  the  way  down,  even  to  the 
lowest  part  of  it,  at  pretty  even  intervals,  the  openings  serving 
to  let  out  the  nerves  that  arise  from  the  cord.  The  conse- 
quence of  this  arrangement  is,  of  course,  that  the  distance  be- 
tween the  place  of  origin  of  the  nerves  of  the  cord  and  their 
place  of  exit  from  the  canal  is  short,  as  to  the  upper  nerves,  but 
increases  much  as  to  the  lower  nerves,  so  that  the  nerves  run 
nearly  horizontally  to  the  neck  and  upper  limbs ;  whereas  to 
the  loins  and  legs  they  run  a  long  way  down  before  reaching 
the  dura  mater,  extending,  indeed,  for  many  inches,  and  form- 
ing a  bunch  of  long,  loose  threads  something  like  a  horse's  tail, 
and  known  as  the  cauda  equina.  Now,  the  spinal  cord  is  sus- 
pended within  the  spinal  canal  in  subarachnoid  fluid,  which  en- 
tirely insulates  it,  and,  meantime,  surrounded  by  this  liquid,  and 
insulated  by  it,  the  spinal  cord  itself  is  out  of  reach  of  any 
blood-supply,  except  such  as  can  come  to  it  from  the  brain 
above,  or  else  along  the  nerve-roots  at  the  sides.  .  And,  in  fact, 
the  supply  of  this  important  part  becomes,  if  I  may  so  speak, 
one  of  Nature's  difliculties.  Let  us  see  liow  the  difficulty  is 
met.  The  blood-supply  to  the  spinal  cord  is  carried  out  by 
slender  vessels  which  come  from  the  vertebral  arteries  within 
the  cranium.  There  are  three  of  these  arteries, — one  on  the 
front  and  two  on  the  back  of  the  cord ;  they  are  very  slender,  and 

*  Croonian  Lectures,  Royal  College  of  Physicians,  Lancet,  vol.  i,  1881,  p.  530  et  seq. 
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yet  have  to  run  along  its  whole  length.  No  arteries  so  small  as 
these  run  so  great  a  length  elsewhere  in  the  body,  and  pressure 
falls  rapidly  in  minute  arteries  as  the  length  of  pipe  increases, 
so  that  it  becomes  necessary  to  re-inforce  these  slender  vessels 
wherever  possible,  and  advantage  is  taken  of  the  nerve-roots  to 
send  up  little  re-inforcing  arteries  along  these.  In  the  part  of 
the  cord  corresponding  to  the  neck,  upper  extremities,  and 
trunk,  where  the  nerve-roots  are  short,  the  re-inforcing  arteries 
are  also  short,  and  they  reach  and  join  and  furnish  blood  to  the 
spinal  arteries,  so  that  in  this  part  of  the  cord  every  segment  of 
it  is  supplied  with  blood  from  two  directions,  the  anterior  spinal 
artery  bringing  blood  from  above  and  the  re-inforcing  artery  from 
below.  But  when  you  approach  the  tip  of  the  cord  the  supply 
from  below  becomes  exceedingly  precarious,  and  even  apt  to  fail 
entirely,  because  upon  the  long  strands  of  the  cauda  equina  the 
small  arteries  are  too  narrow  and  too  long  to  re-inforce  the  cord 
with  any  certainty.  But,  at  the  same  time,  the  supply  from 
above  has  to  be  furnished  with  greater  difficulty  than  in  the 
upper  regions  of  the  cord,  because  the  original  anterior  spinal 
artery  is  very  far  away,  and  the  re-inforcing  arteries,  even  in  the 
lumbar  region,  have  to  run  considerably  longer  courses  than 
they  had  in  the  cervical  region. 

"  Thus  the  tip  of  the  cord  has  its  blood-supply  only  from 
above,  and  deficiently  even  there,  whilst  the  upper  parts  of  the 
cord  have  a  better-sustained  supply  both  from  above  and  below, 
and  this  becomes  especially  the  case  upon  the  cauda  equina 
itself,  for  here  the  arteries  are  exceedingly  minute  and  uncertain 
in  size  on  the  several  nerves.  Hence  we  see  that  the  tip  of  the 
spinal  cord,  corresponding  to  the  lower  limbs  and  sphincters,  is 
much  more  weakly  organized  as  to  its  circulation  than  are  the 
upper  parts  of  the  cord I  believe  it  is  by  im- 
pediment to  the  exceedingly  and  peculiarly  difficult  blood-supply 
of  the  caudal  end  of  the  spinal  cord  that  all  these  various  con- 
ditions lead  to  paralytic  weakness  of  the  lower  limbs,  and  they  are 
to  be  met  by  conditions  improving  the  circulation,  if  possible." 
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The  blood-supply  to  the  cord  is  often  easily  influenced  by 
external  applications  to  the  spine,  and  derivation  may  be  ob- 
tained by  lying  upon  the  face.  Sudden  cold  affusions  also  pro- 
duce quick  reactions.  Furthermore,  John  Hilton's  remarks* 
concerning  the  peculiar  sensations  of  "pins  and  needles"  are 
applicable  to  other  and  greater  pathological  states : — 

"  What  has  happened,"  he  asks,  "  when  they  occur,  for 
example,  when  a  man  has  fallen  with  his  back  upon  the  ground  ] 
It  is  possible  that  the  spinal  marrow,  obeying  the  law  of  gravi- 
tation, may,  as  the  body  falls,  precipitate  itself  in  the  same  di- 
rection, faR  back  toward  the  arches  of  the  vertebrae,  and  be 
itself  concussed  in  that  way.  Or  the  little  filaments  of  the  sen- 
sitive and  motor  nerves,  which  are  delicately  attached  to  the 
spinal  marrow,  may,  for  a  moment,  be  put  in  a  state  of  extreme 
tension,  because,  as  they  pass  through  the  intervertebral  fora- 
mina, they  are  fixed  there  by  the  dura  mater ;  and,  if  the  spinal 
marrow  be  dragged  from  them,  the  intermediate  parts  must  neces- 
sarily be  put  upon  the  stretch,  producing  at  the  same  time  the 
'  pins  and  needles '  sensation,  and  also  explaining  the  symptoms 
felt  on  the  following  day.  It  is  impossible  that  these  symptoms 
could  be  the  result  of  anything  but  some  structural  disturb- 
ance; and  they  are,  to  my  mind,  the  evidence  of  decided  in- 
jury to  the  nerves  or  marrow,  although  what  that  injury  may 
be  is  not  ascertainable." 

These  views  of  Hilton's  are  capable  of  extension  to 
wrenches,  etc.,  of  the  vertebrae,  not  only  disturbing  the  pre- 
carious circulation  of  the  cord,  but  by  strains  inducing  more 
or  less  permanent  irritation  of  the  nerve-roots  and  meninges, 
and,  loliat  seems  to  have  been  ivliolly  lost  sight  of  hy  all  writers, 
lesions  of  the  soft  and  poorly-protected  spinal  sympathetic  com- 
municating fhrils. 

Relegating  further  consideration  of  the  pathology,  thus 
hinted  at,  to  an  appropriate,  later  chapter,  the  anatomical  and 
physiological  matters  of  this  intimate  connection  of  the  cord  with 

*  Rest  and  Pain,  p.  49,  quoted  by  Page,  p.  125. 
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the  sympathetic  nervous  system  can  be  well  ilkistrated  by 
quotations  from  Edward  Long  Fox's  recent  work.*    He  says : — 

"  If  it  be  allowable  to  hazard  a  conjecture,  founded  more 
upon  pathological  and  chnical  observation  than  upon  anatomical 
proof,  the  gangliated  cords  that  run  the  length  of  the  trunk  of 
the  body  are  united  with  some  of  the  cells  of  the  anterior  horns, 
and  probably  with  the  cells  of  second  and  third  dimensions, 

"  The  twofold  connection  of  the  sympathetic  ganglia  with 
the  spinal  cord  by  means  of  the  double  set  of  fibres  from  each 
ganglion  to  the  spinal  nerve  above  it ;  the  fact  that  of  these  fibres 
one,  medullated,  seems  to  have  its  exit  from  the  cord  with  the 
anterior  root  of  the  spinal  nerve,  the  other,  non-medullated,  to 
enter  the  spinal  cord  and  to  be  distributed  to  its  vessels ;  the  con- 
nection of  each  ganglion  with  the  one  below  it  by  similar  medul- 
lated and  non-medullated  fibres, — all  speak,  on  the  one  hand,  of 
the  close  dependence  of  this  great  chain  of  ganglia  with  the 
cerebro- spinal  centres,  whilst,  on  the  other,  they  point,  under 
certain  circumstances,  to  their  independent  action." 

I  have  long  held  the  impression  that  the  entire  vasomotor 
sympathetic  nervous  system  was  intimately  bound  up  with  every 
cerebro-spinal  act,  and  thus  expressed  myself  f: — 

"  Dilatation  is  a  nutrient  reflex.  Upon  muscular  excitation 
there  is  reparative  demand.  If  a  muscle  be  stimulated  to  con- 
traction, it  would  seem  proper  that  means  of  repairing  the  waste 
involved  in  the  contraction  should  be  provided.  The  osmotic 
power  of  the  vessels  is  draAvn  upon  with  muscular  action,  occa- 
sioning a  secondarily  induced  rush  of  blood  to  the  part  being 
nourished.  This  being  the  established  action  of  the  entire  nerve 
distribution  in  the  parts  under  consideration,  tliat  mode  of  action 
would  adjust  both  cerebro-spinal  and  vasomotor  systems  to  its 
repetitions,  and  it  must  be  borne  in  mind  that  vaso-dilator  fibres 
run  chiefly  in  the  cerebro-spinal  and  vaso-constrictor  in  the  sym- 
pathetic nerves ;  but,  even  admitting  the  dictum  of  Dastrc  and 

*  The  Influence  of  the  Sympathetic  on  Disease.    London,  1SS5. 
t  Comparative  Physiology  and  Psychology,  p.  153.    Chicago,  1884. 
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Morat  that  vaso-dilator  fibres  exist  in  the  vago-sympatlietic 
trunk,  concomitant  phenomena,  such  as  dilatation  following 
exercise  of  a  part,  could  develop  the  molecular  susceptibilities 
of  a  nerve  constantly  associated  with  definite  workings  of  other 
nerves  as  to  render  the  dilatation  constant  whether  the  motor  or 
the  sympathetic  branch  was  irritated.  Associated  serviceable 
habit,  as  Darwin  has  shown,  develops  the  most  extraordinary 
capabilities  throughout  organic  life,  especially  evident  in  the 
emotions. 

"  Blood  conditions  in  a  centre  can  become  associated  with 
distant  movements,  calculated  to  alter  the  nutrition  of  the  irri- 
tated point  for  the  better,  and,  whether  through  paralysis  of  a 
strand  or  through  stimulation,  the  adjustment  of  the  nerve  to  its 
function  may  result  in  diametrically  opposite  modes  of  working. 
The  apparently  erratic  conversion  of  constrictors  into  dilators, 
and  vice  versa,  is  best  accounted  for  by  Lepine's*  experiments 
on  the  frog's  sciatic,  the  conclusion  from  which  is  that  the  same 
fibre  may  act  as  dilator  or  constrictor,  according  to  the  condition 
of  the  peripheral  mechanism.  Fosterf  suggests  that  the  paths 
along  which  the  impulses  of  afferent  or  central  origin  issue  as 
efferent  impulses  are  determined,  in  part,  by  the  condition  of  the 
cord  and  character  of  the  afferent  impulses,  or  of  the  central 
disturbance. 

"  The  vasomotor  phenomena  attending  every  reflex,  whether 
cerebro-spinal  or  sympathetic,  are  of  more  importance  than  could 
be  judged  from  their  little  consideration  by  writers.  The  as- 
sumption of  a  vasomotor  accompaniment  to  e^ery  act  of  the 
nervous  system  involves  an  explanation  of  much  hitherto  con- 
sidered inexplicable.  No  blood,  no  action;  plus  blood,  plus 
action.  Every  vital  act  incurs  expenditure,  sensation  as  well  as 
motion.  The  irritation  of  every  cell  causes  waste  and  necessi- 
tates repair.  If  the  reparative  (vasomotor)  power  be  annulled, 
the  function  ceases  with  death  of  the  part.  Regeneration  of 
nerve-areas  must  be  regarded  as  identical  with  that  of  any  other 

*  Comp.  Rend.  Soc.  Biol.,  :\Iarch  4,  1876.  t  Physiology,  p.  284. 
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tissue.  The  brain  is  nourished  precisely  as  are  other  organs, 
reflex! y  through  irritation  at  the  point  needing  restoration. 
Molecular  change,  depletion,  expenditure  is  the  irritant.  The 
amoeba  moves  more  rapidly  when  hungry  than  after  being  fed. 
The  vasomotor  is  the  reparative  system,  and  its  reflexes  must  be 
considered  with  reference  to  that  function,  regardless  of  but 
Httle  else.  Such  visceral  parts  as  use  blood  most  rapidly  are  in 
the  greatest  condition  of  vasomotor  irritation.  Habit  Axes  the 
quantity  of  blood  and  regulates  its  afflux.  The  vasomotor  con- 
nections with  the  cerebro-spinal  system  have  the  same  signifi- 
cance as  their  connection  with  other  organs.  Splenetic,  gastric, 
uterine,  hepatic,  muscular,  etc.,  irritation,  through  want  of 
blood,  starts  the  reflux,  and,  no  matter  whether  sensory  or  motor 
nerve  needs  restoration,  the  irritation  of  either  will  start  vaso- 
motor action  as  readily  as  impulses  to  abdominal  viscera. 

"The  connection  of  sympathetic  fibres  with  both  sensory 
and  motor  cerebro-spinal  nerves  lias  no  other  value  than  that 
the  vasomotor  system  recks  of  molecular  motion  without  dis- 
crimination as  to  whether  those  motions  produce  sensations  or 
muscular  actions.  In  healthy  conditions  of  the  body  mere 
friction  induces  the  sufl"usion  of  the  surface  with  blood.  If  a 
sensation  pass  over  a  spinal  nerve,  molecular  motions  are  set  up 
in  that  nerve  and  stimulate  vasomotor  action ;  if  a  motor  nerve 
be  engaged,  both  nerve  and  muscle  thereby  excite  vasomotor 
afflux  of  blood  to  them.  But  due  regard  must  be  paid  to  the 
blood  conveyance  in  the  entire  animal,  for  a  disturbance  at  a 
distance  may  render  stimulation  of  other  parts  inoperative. 
Hence,  the  variable  nature  of  sympathetic  workings  may  be 
represented  by  the  active  points  A,  B,  C,  D,  E,  having  a  tonus 
of  10  along  their  vasomotor  .filaments.  A,  being  stimulated  to 
contractile  efi'cct  20,  B,  C,  1),  E  vessels  at  first  are  surcharged 
and  dilated  by  the  blood-pressure,  but  by  dift'usion  the  general 
tonus  is  distributed  as  12  to  all  points.  Let  E  demand  repair 
through  exliaustion,  lowering  the  tonus  of  that  point  to  zero, 
then  the  remaining  tonus  of  all  falls  to  9.6.     Now  let  C  and  E 
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require  blood  before  the  vessels  at  E  have  been  restored  to  their 
usual  calibre,  A,  B,  D  will  be  in  tone,  C  dilated,  and  E  will  be 
extremely  dilated.  It  is  plain  that  a  strand,  ordinarily  acting  as 
a  constrictor  at  A,  could  not  thus  act  at  this  stage,  but  would 
appear  to  act  as  a  dilator,  through  its  stimulation  having  aided 
in  raising  the  tone  of  C  and  E,  the  general  distribution  causing 
the  tone  at  A  to  fall. 

"  The  vascular  tonus  being  normal  generally  in  the  indiffer- 
ent regions,  there  will  follow  dilatation  if  other  vascular  regions 
are  dilated,  through  the  diffusion  acting  first  to  re-establish 
tonicity,  the  dilatation  being  compensatory  in  the  region  appa- 
rently stimulated.  The  most  important  thing  to  remember  is 
that  the  nutrient  reflex  occurs  with  every  cerebro-spinal  irritation, 
the  vasomotor  flash  of  supply  to  the  points  irritated." 

These  and  allied  considerations,  showing  the  interaction 
of  the  cerebro-spinal  and  sympathetic  nervous  systems,  I  detailed 
in  the  work  mentioned,  but,  while  they  are  fascinatingly  simple 
to  tyros  in  physics  and  chemistry,  the  general  want  of  knowledge 
of  those  branches  by  many  medical  persons  leads  them  to  regard 
such  matters  as  theoretical.  A  few  feet  of  rubber  pipe  filled 
with  water  and  marked  at  intervals  with  the  letters  A  to  D,  as 
above,  and  pressed  at  one  or  more  of  those  intervals,  will  suffi- 
ciently demonstrate  the  "common  sense  "of  my  "nutrient-reflex 
theory,"  which  has  been  commended  very  thoroughly  by  savants. 
But,  turning  again  to  Fox,  he  describes  the  numerous  sympa- 
thetic ganglia  of  the  cranium  and  cervical  region,  which  regulate 
the  blood-supply  of  the  brain  and  head  generally,  and,  in 
speaking  of  the  inferior  cervical  ganglion  between  the  neck  of 
the  first  rib  and  the  transverse  process  of  the  last  cervical  ver- 
tebra, beneath  the  vertebral  artery,  he  says:  "It  is  connected 
with  two  and  sometimes  with  three  loAvest  cervical  nerves,  and 
may  be  considered  a  simple  ganglion,  like  one  of  the  thoracic 
chain.  Its  important  branch  is  the  lower  cardiac  nerve,  which 
communicates  with  the  middle  cardiac  and  the  recurrent  laryn- 
geal, and  terminates  in  the  deep  cardiac  plexus.     It  also  sends 
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branches  round  the  subclavian  artery,  and  a  more  important 
branch  along  the  vertebral  artery,  and  this  branch  communicates 
with  the  sixth,  seventh,  and  eighth  nerves,  so  bringing  the  i^lie- 
nomena  of  tinnitus  and  vertigo  into  relation  inth  lesions  of  very 
various  parts  of  the  system.''''     (Italics  mine.) 

"  The  connection  of  the  sympathetic  with  the  cranial  nerves 
is  as  follows: — 

"With  the  first  nerve,  only  indirectly  through  the  nasal 
branch  of  the  ophthalmic  nerve  (of  the  first  division  of  the 
fifth),  which  nerve  is  joined  by  filaments  from  the  cavernous 
plexus  of  the  sympathetic. 

"With  the  second  nerve,  the  optic,  perhaps  by  a  small 
branch  from  Meckel's  ganglion,  perhaps  by  a  small  filament 
from  the  ciliary  nerve ;  from  the  lenticular  ganglion,  penetrating 
the  optic  nerve  loith  the  arteria  centralis  retince.^^  (Again  empha- 
sized by  me,  for  its  important  bearing  upon  our  subject  in 
accounting  for  visual  aberrations  of  a  "functional"  nature.) 

"  With  the  third  nerve,  the  motor  oculi,  by  filaments  from 
the  cavernous  plexus;  with  the  fourth  nerve,  the  pathetic,  by 
filaments  from  the  same  in  the  outer  wall  of  the  cavernous 
sinus. 

"AVith  the  fifth  nerve,  the  trifacial:— 

"1.  The  Gasserian  ganglion,  by  filaments  from  the  carotid 
plexus. 

"  2.  The  ophthalmic  nerve,  by  filaments  from  the  cavernous 
plexus,  the  ganglionic  branch  of  the  nasal  branch  of  the  oph- 
thalmic nerve  by  cavernous  plexus  filaments. 

"3.  Meckel's  ganglion,  by  filaments  from  the  carotid 
plexus,  through  the  Vidian  nerve. 

"  4.  Ophthalmic  ganglion,  by  filaments  from  the  cavernous 
plexus. 

"5.  Otic  ganglion,  by  filaments  from  the  plexus  round  the 
middle  meningeal  artery. 

"  6.  Submaxillary  ganglion,  by  filaments  from  the  plexus 
round  the  facial  artery. 
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"With  the  sixth  nerve,  the  abducens,  in  the  cavernous 
sinus,  by  filaments  from  tlie  carotid  and  cavernous  plexuses. 

"  With  the  seventh,  the  facial ;  in  the  aquseductus  Fallopii, 
by  the  external  petrous  connected  with  filaments  accompanying 
the  middle  meningeal  artery;  and  at  its  exit  from  the  stylo- 
mastoid foramen,  by  filaments  from  the  carotid  plexus. 

"  With  the  seventh,  the  auditory,  it  is  doubtful  if  there 
is  any  direct  connection  ;  but  perhaps  sympathetic  fibres  join  it 
from  the  internal  auditory  branch  of  the  vertebral  artery. 

"With  the  eighth,  the  giosso-pharyngeal.  The  petrous 
ganglion  of  this  branch  is  joined  by  one  from  the  superior  cer- 
vical ganglion  ;  the  carotid  branches  of  the  tympanic  branch  are 
joined  by  filaments  from  the  carotid  plexus. 

"  With  the  eighth,  the  pneumogastric.  The  root  ganglion, 
by  a  branch  from  the  superior  cervical  ganglion ;  that  of  the 
trunk,  by  a  branch  from  the  superior  cervical  ganglion;  the 
pharyngeal  branch,  by  filaments  of  the  pharyngeal  plexus. 

"  The  external  laryngeal  branch,  by  a  communication  with 
the  superior  cardiac  nerve ;  the  recurrent,  by  cardiac  branches ; 
the  anterior  and  posterior  pulmonary  branches,  by  filaments  from 
the  third  and  fourth  thoracic  ganglia ;  the  gastric  bi:anches,  by 
fibres  from  the  solar  plexus. 

"  With  the  eighth,  the  spinal  accessory,  at  the  ganglion  of 
the  pneumogastric  root. 

"  With  the  ninth  nerve,  tlie  hypoglossal,  opposite  the  atlas, 
by  branches  derived  from  the  superior  cervical  ganglion. 

"  All  three  cervical  ganglia  in  some  sense  rule  the  heart ; 
all  in  various  degrees  supply  vasomotor  power  to  the  vessels  of 
the  spinal  cord ;  the  superior  cervical  ganglion,  by  its  connection 
with  the  lenticular,  has  much  to  do  with  the  movements  of  the 
iris."  Detailing  further  the  extensive  blood-vessel  regulation  of 
the  brain,  he  mentions  that  "after  ablation  of  the  superior  cer- 
vical ganglion,  vasomotor  influence  may  gradually  be  supplied 
by  nerves  from  the  cervical  plexus,  by  fibres  from  the  pons, 
medulla,  and  upper  part  of  the  cord."     (Accounting  for  partial 
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restoration  of  function  after  injury,  as  in  the  policeman  mentioned 
in  my  Chapter  VII,  who  was  injured  in  the  cervical  sympathetic, 
but  in  after  years  the  flushing  of  one  side  ceased.  These  partial 
functional  restorations  may  also  account  for  the  incomplete  re- 
coveries from  traumatic  neuroses.) 

Observe  that  no  sympathetic  fibres  are  found  in  the  brain 
or  cord  substance,  nor  in  the  lungs,  and  this  has  puzzled  his- 
tologists ;  but  upon  the  nutrient  reflex  theory  it  suflices  that  the 
propinquity  of  blood-vessels  to  itninsulated  nerve-substance 
would,  through  the  direct  molecular  action  of  the  nerve-cell  or 
neuroglia,  provoke  nutrition  from  the  vessels  lying  nearest,  with- 
out the  necessity  of  regulating  nerve-strands,  and  the  constant, 
regular  supply  of  blood  in  the  lungs  sufliciently  nourishes  the 
ultimate  structures  ;  so  that  in  both  gray  matter  and  lungs  sym- 
pathetic fibres  are  not  needed,  but  the  larger  vessels  passing  to 
those  structures  are  supplied  with  vasomotor  regulating  appa- 
ratus for  obvious  general  equilibrating  purposes. 

"  In  the  thorax,  on  each  side  of  the  spinal  column,  lying 
over  the  heads  of  the  ribs,  and  covered  by  the  pleura,  is  placed 
a  ganglion  corresponding  to  each  dorsal  vertebra,  connected  with 
the  spinal  nerve  of  the  same  region  by  two  branches,  one  a 
branch  of  the  nerve  itself,  the  other  composed  of  sympathetic 
filaments.  The  disturbances  that  occur  in  the  circulation  of  the 
spinal  column  on  the  destruction  of  this  sympathetic  branch 
render  it  more  than  probable  tliat  it  has  its  origin  in  the  gan- 
glion, although  the  oculo-pupillary  phenomena,  and  the  vaso- 
motor, that  arise  on  sections  of  various  regions  of  the  upper  cord, 
prove  that  each  segment  of  the  cord  may  contain  a  sympathetic 
centre.  The  first  thoracic  ganglion  is  small,  and  is  sometimes 
united  with  the  inferior  cervical  ganglion.  Eacli  ganglion  is 
connected  by  one  or  more  branches  with  the  ganglion  above  and 
below  it ;  tlie  second  and  third  send  branches  to  the  thoracic 
aorta,  the  vertebrae,  the  oesophagus ;  the  fourth  ganglion  sends 
important  branches  to  the  posterior  puhnonary  pl(>xus.  The 
lower  thoracic  ganglia  arc  the  centres  of  origin  for  the  splanchnic 
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nerves.  Of  these,  the  great  splanchnic,  the  most  important  sym- 
pathetic root  in  the  body,  is  generally  formed  by  roots  from  the 
fifth,  sixth,  seventh,  eighth,  and  ninth  thoracic  ganglia.  Its 
origin  varies  in  different  individuals." 

It  terminates  in  the  semilunar  ganglion,  and  spinal  nerves 
preponderate  in  its  composition. 

The  smaller  splanchnic  goes  to  the  coeliac  plexus,  and  the 
smallest  ends  in  the  renal  plexus. 

"In  the  lumbar  region  the  ganglia  are  nearer  to  each  other. 
They  lie  along  the  inner  edge  of  the  psoas  muscle.  Most  usu- 
ally there  are  four,  but  the  number  may  be  three  or  five.  They 
send  branches  to  form  the  lumbo-aortic  plexus  over  the  lower 
part  of  the  aorta,  and  thence  supply  branches  to  the  superior 
mesenteric  plexus,  which  has  but  few  ganglia,  and  to  the  sper- 
matic or  ovarian  plexus,  a  prolongation  at  once  of  the  renal, 
solar,  and  lumbo-aortic  plexuses." 

The  complex  pelvic  ramifications  of  the  sacral  part  of  the 
gangliated  cord  are  then  described,  and  "  the  abdominal  plexuses 
seem  all  to  find  their  centre  of  origin  in  the  solar  plexus.  Con- 
nected as  it  is  with  almost  every  organ  of  the  body,  with  a  vast 
influence  on  the  circulation,  with  direct  power  over  all  the  secre- 
tions of  the  abdominal  and  pelvic  viscera,  with  a  reflex  reaction 
on  the  heart  that  under  certain  conditions  may  lead  to  fatal  syn- 
cope, it  is  scarcely  to  be  wondered  at  that  some  physiologists 
have  considered  it  the  very  centre  of  life  itself" 

Pfltiger  thinks  that  each  hepatic  cell  has  a  sympathetic 
fibril  ending  in  it. 

"  The  prostatic  plexus  is  between  the  prostate  and  levator 
ani;  a  branch  passes  to  the  vesiculse  seminales.  It  is  then  con- 
tinued forward  to  form  the  cavernous  nerves  of  the  penis. 

"  The  pelvic  plexus  also  sends  nerves  to  some  of  the  branches 
of  the  internal  iliac  artery  that  do  not  go  to  viscera.  These 
branches  are  the  obturator,  the  ileo-lumbar,  part  of  the  sciatic, 
the  lateral  sacral,  and  the  gluteus." 

Further   discussion  of  the  sympathetic  system,  in  health 


206  SPINAL   CONCUSSION. 

and  disease,  is  deferred  until  we  come  to  symptomatology  and 
pathology.  Enough  has  been  stated  to  show  that  this  visceral 
and  vascular  nervous  system  is  a  constituent  part  of  the  spinal 
column  most  exposed  to  injury,  and  that  lesions  therein  have 
never  been  mentioned  as  likely  to  occur  in  concussion  accidents. 
The  absence  of  fibres  of  Remak  from  the  spinal  cord  and 
the  known  pathological  connection  of  Clark's  vesicular  column 
with  nutrition  are  at  once  explained  by  recognizing  the  medul- 
lated  anterior  spinal  nerve-root  branch  to  the  spinal  sympathetic 
ganglion  as  a  true  motor  cerebro-spinal  nerve  communicating 
with  the  vasomotor  system  from  the  "trophic  cells"  in  the  an- 
terior gray  horn  of  the  cord.  The  sympathetic  fibrils  run  to  the 
sensory  posterior  nerve,  but  the  spinal  motor  nerve  runs  to  the 
sympathetic  ganglion. 


CHAPTER  IX. 

SYMPTOMS   OF   ERICHSEN'S   DISEASE    (SPINAL    CONCUSSION). 

To  John  Eric  Erichsen,  of  London,  belongs  the  credit  of 
being-  the  first  to  describe  a  group  of  symptoms,  mamly  nervous, 
that  frequently  occurred  after  a  concussion  of  the  spine,  even 
though  no  demonstrable  lesion  was  mferable  ante-mortem,  or 
discoverable  post-mortem.  The  progress  of  a  quarter  of  a 
century  in  medicine  has  justified  Erichsen,  and,  though  neurol- 
ogists have  eliminated  minor  errors  and  built  upon  his  dis- 
coveries, the  major  part  of  the  symptom-group  stands  to-day  as 
he  first  announced  it.  There  will  be  mere  justice  in  attaching 
the  name  of  Erichsen  to  the  disorders  he  disentangled  from  so 
many  others,  and  we  shall  have,  by  so  doing,  the  very  great 
advantage  of  being  able,  henceforth,  to  separate  the  cause  and 
the  effect,  the  manner  of  the  accident  and  the  disablements  pro- 
duced. Thus,  without  fear  of  being  misunderstood,  we  may  say 
that  many  kinds  of  direct  and  indirect  concussions  of  the  spine 
may  be  induced ;  that  such  spinal  concussions  may  he  accompa- 
nied by,  result  in,  or  consist  of,  vertebral  or  other  fractures  and 
dislocations,  inflammations,  degenerations,  crushings,  compres- 
sions, extravasations,  paralyses,  insanities,  etc.,  ivith  or  icitJiout 
Erichseiv's  disease,  which  is  the  particular  kind  of  spinal  con- 
cussion, the  especial  traumatic  neurosis  under  discussion. 

Another  justification  for  the  designation,  Erichsen's  disease, 
I  predict  will  more  fully  appear  when  the  pathology  of  the 
sympathetic  nervous  system,  particularly  the  spinal,  shall  be 
better  understood.  Knapp's  Case  V,  of  many  related  symptoms 
occurring  after  an  abdominal  wound,  may  be  instanced,  and 
there  is  added  significance  in  Seguin's  remarks* : — 

"  The  reader  who  carefully  peruses  Knapp's  able  summaries 

*  Annual  of  the  Universal  Medical  Sciences,  vol.  iii.    Philadelphia,  1889. 

(207) 
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of  the  symptom-groups  usually  presented  by  concussion  cases 
(pp.  28-34),  if  he  has  had  much  experience  in  neurological 
practice,  will  recognize  an  astonishing  similarity,  if  not  identity, 
with  a  large  group  of  non-traumatic  cases  which  annoy  the 
physician  so  much  by  their  vagueness,  their  subjectivity,  and  by 
the  condition  so  much  insisted  on  by  the  writers  cited,  viz.,  their 
incurability.  We  acknowledge  that  we  do  not  fully  understand 
the  pathology  of  these  cases,  which  we  classify  as  hypochondri- 
acal, hysterical,  or  even  delusional,  and  which  we  sometimes  see 
twenty  years  after  the  beginning  of  symptoms  sometimes  much 
worse,  but  usually  not  so  in  reality.  It  seems  to  me  that  this 
striking  resemblance,  in  all  but  etiology,  between  concussion  or 
traumatic  general  neuroses  and  psychoses,  and  those  just  referred 
to,  is  worthy  of  more  consideration  than  it  has  received." 

Erichsen's  spinal-concussion  disease  may  be  caused  by  falls, 
blows,  jars,  direct  or  indirect,  such  as  are  especially  met  with 
in  railway  collisions  and  derailments.  Fright  or  wounds  may 
cause  a  few  similar  symptoms,  but  by  no  means  all  of  the  phe- 
nomena that  enable  us  to  separate  Erichsen's  disease  from  other 
traumatic,  psychical,  or  non-traumatic  ailments.  Cases  50  to  53 
in  Erichsen's  work,  with  the  similar  peripheral  injury  cases  of 
Oppenheim,  and,  indeed,  those  in  the  experience  of  any  surgeon, 
satisfactorily  set  apart  Erichsen's  disease  from  other  traumatic 
neuroses  in  which  epilepsy,  localized  pain,  and  paralyses  are  the 
prominent  features.  Therefore  Erichseii's  disease  is  a  group  of 
mainly  subjective  symptoms^  of  a  nervous  and  mental  nature, 
sufficiently  characteristic  to  enable  it  to  be  recognized  as  a  traio- 
matic  neurosis,  distinct  from  other  traumatic  neuroses,  witJi 
whicJi  it  may  or  may  not  be  associated.  The  most  common  cause 
of  Erichsen^s  disease  is  a  concussion  of  the  spinal  column, 
including  its  contents  and  nearest  appendages. 

Every  surgeon  and  neurologist,  Avitli  any  experience  in 
spinal-concussion  cases,  will  agree  with  Erichscn  in  this  state- 
ment:— 

"  One  of  the  most  remarkable  phenomena  attendant  upon 
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this  class  of  cases  is,  that  at  the  time  of  the  occurrence  of  the 
injury  the  sufferer  is  usually  quite  unconscious  that  any  serious 
accident  has  happened  to  him.  He  feels  that  he  has  been 
violently  jolted  and  shaken,  he  is  perhaps  somewhat  giddy  and 
confused,  but  he  finds  no  bones  broken,  merely  some  superficial 
bruises  or  cuts  on  the  head  or  legs,  perhaps  even  no  evidence 
whatever  of  external  injury.  He  congratulates  himself  upon  his 
escape  from  the  imminent  peril  to  which  he  has  been  exposed. 
He  becomes  unusually  calm  and  self-possessed,  assists  his  less 
fortunate  fellow-sufferers,  occupies  himself  perhaps  actively  in 
this  way  for  several  hours,  and  then  proceeds  on  his  journey." 

There  is  much  truth  in  the  claim  that  fractures  of  bones 
and  other  such  grosser  injuries  tend  to  break  the  force  of  the 
spinal  concussion.  I  knew  a  painter  who,  in  falling  from  a 
scaffolding  three  stories  high,  sustained  a  compound  fracture  of 
every  bone  in  his  arms  and  legs,  and  subsequently,  with  the 
exception  of  a  tibial  comminution,  which  necessitated  resection 
and  artificial  bracing,  appeared  to  be  as  well  as  before  the  acci- 
dent. Erichsen's  watchmaker's  statement  is  often  quoted  in 
this  connection :  "  That  if  the  glass  is  broken  the  works  were 
rarely  damaged;  if  the  glass  escape  unbroken  the  jar  of  the  fall 
will  usually  be  found  to  have  stopped  the  movement."  There 
is  a  mechanical  explanation  of  this  in  the  vibrations  which 
would  have  been  transmitted  to  the  spine  having  been  broken 
up  and  arrested  at  the  points  of  limb  fracture,  but  this  is  not 
invariably  the  case,  for  Oppenheim  and  others  note  exceptions. 

The  patient  is  not  apt  to  be  very  definite  in  his  statements 
of  illness  until  the  symptoms  fairly  develop. 

Symptoms  are  sloiv  in  their  development^  and  often  are  not 
well  recognized  until  weeks  or  months  after  the  accident ;  mean- 
time, there  is  disability,  to  a  greater  or  less  degree,  evident  to 
the  patient,  if  to  no  one  else,  though  some  days  he  may  feel 
better  than  others.  Some  of  the  victims  try  to  shake  off  their 
indisposition,  and 

Endeavor  to  return   to  ivorJc, — a    fact   which    should   be 
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allowed  to  their  credit  where  simulation  is  suspected.  I  knew 
of  a  genuine  case  of  Erichsen's  disease  in  which  the  sufferer 
attempted  a  game  of  football,  in  the  hope  of  being  able  to 
thereby  dispel  some  of  his  despondency ;  great  aggravation  of 
his  trouble  followed,  and  the  lawyers  of  the  other  side  did  not 
fail  to  urge  the  event  as  evidence  of  his  good  health.  Open, 
manly  behavior  is  so  often  capable  of  misinterpretation  that  man- 
kind in  general  is  strongly  tempted  to  hypocrisy. 

"When  one  has  a  family  depending  on  his  exertions  he  may 
feel  that  he  has  the  strongest  incentive  to  suppress  bodily  and 
mental  anguish,  particularly  when  a  position  is  in  danger  of 
being:  forfeited  bv  absence  from  work.  The  break-down  comes, 
however,  with  an  increase  in  many  of  the  symptoms,  the  most 
prominent  and  invariable  one  of  which  is 

Pain  in  the  hade,  especialhj  upon  moving.  This  may  be 
diffused  up  and  down  the  spine,  but  felt  more  particularly  in  one 
part  than  another  in  attempting  position-changes.  Sometimes 
it  is  described  as  a  dull,  sickening  ache,  with  or  without  tlirob- 
bings  and  hot  and  cold  feelings  ;  often  the  occiput  is  complained 
of  as  being  painful,  especially  in  the  mornings.  The  most  pain- 
ful part  need  not  necessarily  be  the  one  that  was  struck,  and  it 
is  not  reasonable  to  suppose  that  the  exact  location  of  injured 
parts  may  be  made,  either  through  a])peals  to  the  patient's  recol- 
lection as  to  where  he  was  struck  or  inferences  that  the  most 
painful  part  was  the  site  of  injury  origination. 

Tenderness  of  the  spine,  upon  pressure  is  most  frequently 
found  over  the  interscapular  and  lumbar  regions.  The  entire 
spine  may  be  very  "  touchy,"  or  here  and  there  may  be  particu- 
larly irritable  spinous  processes.  Leaning  back  against  the  chair, 
lying  down  lace  upward,  the  pressure  of  heavy  clothing,  produce 
discomfort  in  varying  degrees ;  in  some  cases  this  leads  to  fre- 
quent position-changes  in  bed  and  general  restlessness. 

Sleeplessness  is  one  of  the  earliest  and  most  persistent  symp- 
toms, and  is  doubtless  mainly  due  to  the  incessant  suffering. 
Nightmares  when  lying  on  the  back,  sensations  of  falling,  hor- 
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rible  dreams,  terrified  feelings,  disturbed  sleep,  sudden  awaken- 
ings, with  rapid  heart  action  and  in  a  cold  perspiration ;  hear- 
ing the  clock  strike  every  hour  of  the  night,  and  so  on,  are  the 
usual  complaints  of  patients ;  and,  if  under  observation,  their 
nightly  behavior  verifies  their  statements. 

Dull.,  steady  lieadaclies^  sometimes  worse,  but  seldom  if  ever 
absent,  persist,  and  are  located  in  the  occipital  or  frontal  region 
more  often  than  elsewhere,  or  upon  that  side  of  the  head  that 
corresponds  to  the  part  of  the  body  supposed  to  have  been  struck, 
or  that  presents  the  greater  part  of  the  symptoms.  It  is  worth 
noting  that  sharp,  neuralgic,  or  lightning-like  pains  are  seldom 
complained  of,  and  these,  we  shall  find,  belong  more  frequently 
to  the  better-understood  nerve  disorders. 

AnoBstJiesia. — The  discussions  of  Putnam  and  Oppenheim, 
to  be  found  on  pages  44  to  46  and  89  to  93  of  this  book,  merit 
particular  regard.  I^oss  of  sensation  co-extensive  with  enfeeble- 
ment  of  parts  is  oftenest  observed,  and  may  or  may  not  include 
one-half  of  the  body.  There  may  be  more  or  less  deadened 
sensibility  upon  both  sides,  and  instrumental  tests  may  be  needed 
to  make  it  at  all  apparent,  or  it  may  be  so  extreme  as  to  cause 
the  hallucination  of  an  absence  of  the  part  affected.  Restricted 
portions  of  the  head,  body,  or  limbs  may  be  anaesthetic, 

HemlaiKBstliesia  is,  as  a  rule,  upon  the  same  side  of  the 
body  as  the  motor  loss. 

Analgesia  and  hyperalgesia  are  not  often  found  inde- 
pendently of  the  tactile-sense  conditions.  Excess  of  anaesthesia 
would  constitute  pain-sensation  absence,  and  the  tenderness  of 
the  spine  is  either  hypersesthesia  or  hyperalgesia. 

Hypercesthesia.,  or  extreme  "  touchiness,"  maybe  general  or 
it  may  be  limited  to  certain  areas,  even  upon  the  anaesthetic  side, 
and  in  such  portions  the  reflexes  are  increased. 

ParcBsthesia^  or  aberrant  sensations,  as  tricklings,  crawlings, 
creepings,  "  pins  and  needles,"  hot  and  cold  flashes,  numbness 
indicative  of  irregular  nerve  conduction,  which  may  be  centric 
in  cause,  are  sometimes  mentioned. 
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The  girdle  or  lialf-girdle  sensation,  as  of  a  band  or  rope 
tightly  pressing  the  abdomen  or  chest,  less  frequently  the  head, 
is  a  paraesthesia  of  importance  occasionally  complained  of,  and 
indicative  of  the  level  of  the  spinal  column  affected. 

Pains  elsewhere,  as  in  the  abdomen,  arms,  or  legs,  are  more 
apt  to  be  a  sense  of  heaviness,  weariness,  or  mentioned  as  a  tired 
feeling,  or  an  aching.  If  sharp,  shooting,  darting,  or  lightning 
pains  are  felt,  the  suspicion  of  demonstrable  cord  injury  may  be 
aroused. 

To  the  foregoing  sensory  derangements  may  be  added  what 
are  called  by  the  patients  weakness  in  the  back  and  limbs,  nerv- 
ousness, general  debility, — conditions  too  frequently  recorded  by 
the  vague  title,  neurasthenia. 

General  motor  enfeehlement  is,  as  Oppenheim  has  so  well 
demonstrated,  largely  due  to  the  fact  that  pain  is  aggravated  by 
exercise,  and  the  motions  are  accordingly  restricted,  but  other 
causes  co-operate. 

The  rigidJy-upright  or  forioard-hent  hach,  the  avoidance  of 
spinal  flexion  or  rotation,  and  the  general  unwillingness  to  shift 
positions  except  slowly,  evidence  the  irritated  state  of  the  sensory 
nerves  in  the  spinal  vicinity. 

The  gait  disturbances,  detailed  on  pages  97  and  98,  may 
exist;  the  most  frequent  being  the  straddling  walk. 

Pareses,  or  diminished  motor  power,  upon  one  side,  or  in 
one  or  two  arms,  or  legs,  may  be  the  cause  of  defects  in  gait, 
grasp,  or  other  voluntary  motions.  These  pareses — licmipareses, 
parapareses,  or  monopareses — are  usually  associated  with  sensory 
derangements  in  the  same  portions  of  the  body  or  limbs.  Para- 
lytic conditions  are  loosely  used  by  authors  to  include  pareses 
and  paralyses,  but  there  should  be  a  clear  distinction  between  a 
paralysis,  which  is  a  total  loss  of  muscular  power  (rarely,  if 
ever,  observed  in  the  primary  stages  of  Erichsen's  disease,  unless 
complicated  by  some  other  spinal  derangement),  and  a  paresis, 
which  is  sometimes  called  a  partial  paralysis,  but  wliich  should 
with  much  more  propriety  be  regarded  as  a  motor  impairment. 
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Paralyses  and  pareses  are  very  improperly  used  interchangeably, 
by  some  writers,  with  confusing  results. 

The  unilateral  head^  hotly ^  and  extremity  motor  and  sensory 
derangements  are  especially  symptomatic. 

The  irregularities  of  muscular  movements,  as  in  pressing 
the  dynamometer,  Oppenheim  affords  us  on  page  94  et  seq.  of 
this  book. 

General  or  localized  tremors^  tremulousness,  or  tremblings, 
are  inconstantly  present ,  more  frequently  if  the  patient  is 
startled  or  overexerted. 

Fibrillary  twitcliings  or  tremulous  motions  of  small  por- 
tions of  individual  muscles  may  often  be  observed,  usually  upon 
the  most  affected  part  of  the  person,  and  irrespective  of  other 
conditions,  as  often  when  passive  as  when  in  motion. 

Inco-ordinations  are  most  marked  during  Romberg's  test, 
which  consists  in  placing  the  patient  upright  with  heels  and 
toes  together  and  eyes  closed ;  from  slight  swayings  side  to  side, 
or  to  and  fro,  induced  in  a  few  seconds  to  the  extreme  condition 
of  great  pallor,  staggering,  profuse  perspiration,  nausea,  and 
even  vomiting.  Standing  upon  one  leg,  with  or  without  closed 
eyes,  may  be  difficult  or  impossible.  Hand  co-ordinations  are 
usually  less  impaired. 

The  tendon  reflex  may  be  exaggerated,  in  which  case  pain 
is  complained  of  as  induced  by  the  raps,  not  only  in  the  knee 
region,  but  in  the  spine,  and  sometimes  in  the  back  of  the  head. 
This  reflex  may  be  normal,  or  slightly  differ  on  the  two  sides. 
The  absence  of  the  reflex  is  of  little  consequence,  by  itself,  as 
this  condition  has  been  observed  in  health. 

The  cremasteric,  abdominal,  and  other  reflexes  are  usually 
diminished. 

The  faradic  and  galvanic  responses  are  generally  quanti- 
tatively, but  not  qualitatively,  lessened. 

The  convidsions  that  occasionally  occur  in  Erichsen's  disease 
may  be  associated  with  hysteria,  epilepsy,  tetanus  or  tetany,  or 
may  be  more  closely  related  to  the  other  symptoms  as  hysteroid, 
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epileptoid,  tetanoid,  or  apojDlectiform.  There  remains  much  to 
be  done  in  this  field  of  observation.  In  the  absence  of  descrip- 
tions of  clear  epileptoid  attacks  it  may  be  right  to  infer  that  the 
weakened  nervous  system  may  admit  of  hysteroid  or  hysterical 
convulsions  without  thereby  discrediting  the  genuineness  of  any 
of  the  other  symptoms,  or  regardmg  the  fit  itself  as  other  than 
a  product  of  the  disease. 

The  heart  and  pulse  rates  may  be  but  slightly  above  normal 
and  accelerated  at  times,  or  constantly  rapid. 

Bedridden  cases  are  not  frequent^  at  least  in  the  beginning 
stages  of  the  disorder. 

Sexual  impairment  is  almost  invariably  claimed. 

Bladder  and  rectal  difficulties  occur  in  only  a  small  per- 
centage of  cases. 

Constipation  is  frequent,  diarrhoea  rare. 

The  appetite  may  be  lessened,  but  digestion  is  fair,  though 
not  much  is  usually  eaten  at  a  time. 

Increased  perspiration  has  been  observed  by  some  authors, 
though  I  have  not  observed  this  to  any  great  extent  in  my  cases. 

Cold  extremities,  with  a  generally  subnormal  temperature, 
are  common. 

Intolerance  of  alcohol,  and  stimulants  generally,  is  notice- 
able. A  very  little  suffices  to  cause  uncomfortable  sensations, 
flushings,  and  oppression;  but  the  disposition  to  overindulge  is 
less  than  in  head-wound  cases. 

The  appearance,  in  some  cases,  may  give  no  indication 
whatever  to  the  uninstructed  observer;  the  complexion  may  be 
florid,  or  healthful,  and  the  sufferings  of  the  patient  may  be 
absurdly  out  of  proportion  to  any  external  evidence  thereof; 
but  this  is  by  no  means  frequent.  Most  oflcn  there  is  a  haggard 
expression;  the  drawn  features  and  corrugated  forehead,  knit 
brows,  sallow  complexion,  stiff  or  bent  movements  performed 
slowly  and  carefully,  and  i^idisposition  to  lean  back  in  the  chair 
indicate  the  pained  and  sick  man. 

TJie  demeanor  is  generally  under  restraint  to  avoid  exhi- 
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bitions  of  fretfulness,  irritability,  petulence,  fright,  anger,  and 
emotionalism  generally. 

TliG  disposition  is  one  of  depression,  low-spiritedness, 
timidity,  hypocliondriasis.  He  manifests  constant  anxiety  and 
broods  over  the  events  of  the  accident,  which  he  appears  to  re- 
member acutely,  even  though  other  mental  traits  may  be  impaired. 
AVill-power  is  defective;  it  takes  time  to  arrive  at  a  conclusion. 
There  is  incapacity  to  make  sustained  efforts  in  reading,  writing, 
or  conversing,  or  at  least  without  an  aggravation  of  his  troubles. 
He  is  easily  startled,  and  manifests,  at  times,  many  of  the  mental 
peculiarities  recorded  by  Oppenheim,  and  which,  among  other 
things,  led  that  author  to  erroneously  ascribe  nearly  all  the 
symptom  origin  to  mental  shock. 

Insanity^  properly  so  called,  does  not  belong  to  the  primary 
stages  of  Erichsen's  disease.  It  may  exist  as  a  complication,  or 
an  outcome  of  the  later  stages,  just  as  demonstrable  cord-lesions 
may  ensue  with'  myelitis  or  meningitis.  As  paralysis  may  follow 
paresis,  so  may  a  psychosis  develop  from  the  cerebral  symptoms 
of  Erichsen's  disease.  Then,  again,  a  true  melancholia  does 
not  belong  to  the  cerebral  traumas ;  and  if  the  suicidal  and 
homicidal  tendencies  of  traumatic  insanity  appear,  with  sus- 
picious, persecutory,  or  grand  delusions,  a  head  injury  may  be 
reasonably  inferred.  Bucknill  and  Tuke  mention  spinal  injuries 
as  a  cause  of  insanity,  but  this  I  believe  will  be  of  the  melancholic 
type,  and  as  a  secondary  result  of  the  suffering,  as  in  my  Dr. 
Du  Bose  case,  rather  than  the  furious  or  demented  kinds  char- 
.acteristic  of  brain-lesions. 

In  this  mental-influence  connection,  since,  admittedly,  in  a 
great  number  of  cases  fractures  of  the  bones  secure  immunity 
from  the  major  symptoms  of  spinal  concussion,  loUat  hecomes  of 
the  fright  element  ivhich  Page  and  Oppenheim  divell  upon  as 
etiological?  Surely,  the  bone  breaking  does  not  dispose  of  the 
terror  of  the  situation. 

Suffering  of  various  kinds  may  distract  or  weaken  mentality, 
and  any  one  may  notice  in  himself  an  increase  in  emotionalism 
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during  physical  weakness.  When  recovering  from  an  illness 
yon  are  more  easily  affected  to  tears  or  laughter;  nor  are  you 
capable  of  putting  forth  mental  effort  any  more  than  physi- 
cal during  the  existence  of  debility.  Just  as  the  pain  restricts 
the  motility  in  Erichsen's  disease,  so,  in  my  opinion,  it  and  its 
cause  co-operate  to  produce  the  emotionalism,  irritability,  de- 
spondency, and  other  mental  derangements  common  to  the 
disease,  which  symptoms  disappear  pari  passu  with  the  spinal 
troubles,  and  never  beforehand. 

Ear  difficulties  may  exist  in  the  shape  of  impaired  hearing, 
tinnitus  aurium,  or  extreme  sensitiveness  to  sounds. 

Efje  disorders  consist  of  asthenopia,  most  prominently,  Avith 
photophobia,  and  the  causes  are  not  objectively  visible,  as  a  rule, 
even  with  the  ophthalmoscope.  In  many  cases  the  perimeter 
and  color-tests  disclose  a  contraction  of  the  visual  or  color- 
field. 

Taste  may  be  dulled.  The  smell  is  not  perceptibly  im- 
paired. 

The  touch  sense  about  the  face,  tongue,  or  head  may  be 
deranged. 

When  any  of  the  special  or  general  senses  are  disordered 
their  distribution  is  generally  the  same  as  that  of  the  motor 
derangements. 

Speech  disturbances  are  not  aphasic,  amnesic,  nor  aphonic. 
They  partake  of  the  other  motor  debilities,  and  may  be  classed 
mainly  as  hesitant  and  slow. 

Vertigo  occasionally  occurs,  fainting  spells  seldom. 

Flushings  sometimes  occasion  disagreeable  feelings. 

Emaciation^  either  general  or  localized,  I  think,  occurs  in 
about  one-half  the  cases,  by  rough  estimation.  Atropine  condi- 
tions doubtless  exist  in  all,  though  more  or  less  marked,  and 
discoverable  only  by  histological  methods. 

I'he  irregular  and  crossed  sensory  and  motor  phenomena 
Oppoidieim  has  well  recorded,  as  well  as  many  other  matters 
not  necessary  to  repeat  here  beyond  the  bare  mention   that  in 
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ray  opinion  the  following  topics  have  no  direct  relation  to  the 
subject,  or,  at  least,  none  that  has  been  sufficiently  well  estab- 
lished: Nystagmus,  amaurosis,  blepharoclonus,  ptosis,  ocular- 
muscle  pareses,  diplopia,  contractures,  paralysis  agitans,  chorea, 
menstrual  derangements,  nausea  or  vomiting,  except  rarely ;  the 
age  of  the  patient,  diabetes,  except  theoretically  and  incident- 
ally ;  fever  at  any  stage,  clonus,  and  as  to  whether  the  left  side 
is  not  the  oftener  affected. 

The  more  obvious  vasomotor  derangements  are  in  occasional 
oedemas,  cyanoses,  congestions,  flushings,  pallor,  hyperidrosis, 
nutritive  disturbances,  atrophies,  etc. 

Conscious  and  unconscious  exaggeration  of  symptoms  should 
be  looked  for,  as  well  as  downright  lying,  or  simulation. 

The  ejfect  of  litigation  upon  the  patient  should  be  estimated, 
if  practicable.  Law  proceedings  worry  and  depress  most  cases, 
and  when  a  result  is  reached  sometimes,  not  always,  the  disorder 
takes  a  favorable  course. 

When  insanity  occurs  the  physical  conditions  are  not  so 
easily  ascertainable,  as  the  mental  condition  overwhelms  the 
other  subjective,  and  sometimes  objective,  symptoms. 

There  may^  he  an  abatement  of  some  symptoms,  an  increase 
in  others,  during  the  progress  of  the  case. 

Secondary  organic  disorders,  as  myelitis  or  meningitis,  may 
appear,  or  an  unsuspected  fracture,  or  caries,  may  institute  Pott's 
disease  of  the  spine.  Compression  or  other  such  symptoms  may 
become  apparent. 

Intermissions  may  occur,  but  not  to  the  extent  of  even 
apparent  recovery. 

Recoveries  may  occur,  but  it  is  not  known  what  proportion 
of  these  are  complete  or  incomplete;  the  latter  marking  the 
individual,  to  the  extent  that  Page  admits,  as  a  "damaged  man." 

Chronic  invalidism  and  death  are  known  to  result. 

The  existence  of  prior  disabilities  should  be  ascertained  in 
justice  to  both  sides,  as  the  defense  should  not  be  held  respon- 
sible for  sicknesses  dating  before   the  accident,  nor  should  the 
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plaintiff  forego  his  claim  for  damages  where  a  latent  syphihs  or 
locomotor  ataxia  were  restarted,  or  a  hernia  was  aggravated. 

A  predisposition  may  exist  in  a  neurotic  condition,  such  as 
Oppenheim  describes.  The  liability  of  railroads  damaging 
these  egg-shell  nervous  systems  and  precipitating  a  traumatic 
neurosis  may  be  compensated  by  the  equal  liability  of  escaping 
such  risk  in  encounters  with  rickety-boned  persons,  who  are 
quite  as  numerous.  Their  bone-breaking  will  save  their  nervous 
systems,  and,  according  to  Page,  prevent  the  occurrence  of 
"fright  or  nervous  shock." 

As  to  prognosis^  it  is  apparent  that  every  case  will  have  to 
be  considered  by  itself,  for  in  the  revision  of  the  entire  subject 
it  is  seen  that  olden  classifications  and  descriptions  included  and 
omitted  too  much.  Heavy  and  light  blows  may  either  of  them 
cause  slight  or  grave  symptoms,  and,  in  time,  either  of  these 
may  end  in  recovery  or  death. 

A  neiD  classification  is  needed^  based  upon  more  correct 
knowledse  and  recoo-nition  of  what  is  and  is  not  Erichsen's 
disease.  In  a  private  letter  to  me  Ur.  Knapp  says:  "The 
present  state  of  our  knowledge  makes  it  hard  to  differentiate 
the  forms  of  disease,  although  I  think  we  ar,e  beginning  to 
recognize  various  more  or  less  distinct  types, — some  organic, 
others  functional,  but  many  of  them  severe  and  incurable." 


CHAPTER  X. 


DIAGNOSIS. 


The  more  or  less  subjective  symptoms  of  Erichsen's  disease 


are :- 


1. 

Pain  in  the  back, 

especially  on 

17. 

Inco-ordiuation. 

moving. 

18. 

Vertigo. 

3. 

Tenderness  of  spine  upon  pressure. 

19. 

Speech  disturbances. 

3. 

Sleeplessness. 

20. 

Ear  difficulties. 

4. 

Headaches. 

21. 

Eye  difficulties. 

5. 

Anaesthesia. 

22. 

Taste  or  smell  impairment. 

6. 

Analgesia. 

23. 

Bedfast  condition. 

7. 

Hyperalgesia. 

24. 

Sexual  impairment. 

8. 

Hypersesthesia. 

25. 

Bowel  or  bladder  trouble. 

9. 

Pareestliesia. 

26. 

Condition  of  appetite. 

10. 

Girdle  sensation. 

27. 

Intolerance  of  alcohol. 

11. 

Pains  elsewhere. 

28. 

Disposition. 

12. 

General  motor  en 

feeblement. 

29. 

Demeanor. 

13. 

Rigidity  of  spine. 

30. 

Business-ability  loss. 

14. 

Gait  disturbance. 

81. 

Some  mental  peculiarities, 

15. 

Pareses. 

as  extreme  emotionalism 

16. 

Coarse  tremors. 

and  memory  impairment. 

For  the  genuineness  of  these  symptoms  we  are  compelled 
to  rely  very  largely  upon  the  statements  of  the  patient,  and 
were  it  not  for  their  occurrence  in  cases  where  no  damasre 
claims  are  made,  and  in  persons  who  are  absolutely  ignorant  of 
medical  matters  in  general  and  spinal-concussion  symptoms  in 
particular,  much  doubt  of  the  reality  of  the  suffering  could  be 
well  entertained. 

It  must  not  be  supposed  that  all  of  these  symptoms  need 
be  present  to  constitute  the  group  or  case  of  concussion.  A  few 
may  be  absent  or  not  very  evident,  but  the  pain  characteristics 
are  indispensable.  Further,  there  is  a  "harmony  of  the  symptom- 
grouping"  with  the  objective  appearance,  if  any,  scarcely  possi- 
ble to  simulate.     I  doubt  the  ability  of  Erichsen,  Oppenheim, 
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Page,  or  any  other  person  as  well  instructed,  to  be  able  to 
maintain  the  objective  manifestations  of  those  symptoms,  or 
even  a  number  of  them,  for  a  few  hours,  to  say  nothing  of 
months. 

These  outward  manifestations  of  subjective  conditions  are 
the  pained  expression,  the  frown,  the  stiff  postures,  the  gait 
peculiarities,  the  flinching  when  the  back  is  touched,  par- 
ticularly unawares;  inability  to  stand  on  one  foot,  and  the 
general  behavior  and  appearance.  The  sleep  disturbances  may 
be  observed  by  friends  or  relatives,  or  attested  by  the  hospital 
attendants,  and  the  subjectivity  of  this  symptom  may  thus  be 
lessened. 

The  objective  signs  of  Erichsen's  disease  may  consist  in: — 

1.  Emaciation,  which  diff'ers  from  that  induced  by  starva- 
tion by  the  waste  being  more  in  the  muscular  than  adipose 
tissues,  the  latter  being  notably  the  first  to  be  absorbed  in 
starvation,  afi'ording  the  sunken-eyed  condition  from  loss  of 
subocular  fat,  which  is  never  produced  by  concussion  of  the 
spine,  pure  and  simple. 

2.  Fibrillary  twitchings,  or  tremors  of  individual  muscular 
bundles,  impossible  to  simulate. 

3.  Flushings, — a  sudden  suff'usion  of  the  head  or  other, 
usually  superior,  parts  of  the  body,  which,  if  not  existing  before 
the  accident,  denote  a  consequently  deranged  vascular  supply. 

4.  The  heart  and  pulse  conditions,  if  abnormal  and  not 
existing  before  the  accident,  may  reasonably  be  referred  to  the 
injury. 

5.  Hyperidrosis  appearing  after  injury  indicates  a  depraved 
nervous  condition,  which  the  accident^  may  have  produced. 

6.  Cokl  extremities  make  a  symptom  not  possible  to  feign, 
but  that  this  did  not  precede  the  injury  should  be  reasonably 
established,  if  possible. 

7.  Cyanosis. 

8.  Pupillary  (hlatation,  indicating  nervous  irritntion,  may 
be  caused  by  belladonna,  but  this  can  be  readily  excluded  by 
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holding  a  light  close  to  the  eyes,  which  is  apt  to  cause  contrac- 
tion of  the  pupils  unless  atropine,  or  its  base,  has  been  recently 
taken  by  the  patient,  or  there  is  a  centric  destructive  lesion. 

9.  The  reflexes  are  purely  objective. 

If  the  urine  is  retained  very  long  it  becomes  ammoniacal, 
and  a  test  for  ammonia  can  be  made  where  this  detrusor  paresis 
is  alleged;  but  there  is  no  way  of  readily  ascertaining  whether 
the  retention  is  voluntary  or  not. 

The  examination  of  the  patient  by  the  physician  should  be 
conducted  by  avoiding  leading  questions.  The  symptoms  should 
be  described  with  as  little  suggestion  as  possible.  Many  persons 
are  so  unaccustomed  to  analyzing  their  ailments  that,  even  though 
perfectly  honest,  descriptions  cannot  be  satisfactorily  obtained 
unless  fairly  dragged  from  them  ;  but  they  should  be  warned 
that  suggestive  questions  from  the  physician  are  improper  under 
the  circumstances.  A  consistent  statement  or  a  fraudulent  narra- 
tion may  thus  be  quickly  obtained. 

The  previous  character  of  the  patient  as  to  credibility  forms 
a  very  important  part  of  the  corroborative  testimony,  and  should 
be  obtained  if  possible. 

The  patient  should  be  asked  if  he  has  read  any  medical 
works  or  received  any  instruction  concerning  disease,  particularly 
on  the  subject  of  what  he  imagines  his  trouble  to  be.  The  ex- 
tent and  sources  of  such  knowledge,  if  any,  should  be  learned. 

If  the  physician  believes  the  case  to  be  an  honest  one,  and 
he  cares  to  continue  further  connection  therewith,  he  should 
counsel  the  patient  to  avoid  medical  publications  or  seeking  any 
knowledge  on  the  subject,  for  the  present,  beyond  what  may 
avail  for  treatment. 

But  the  matter  of  auto-suggestion,  I  think,  will  not  stand 
very  close  inspection,  for  it  is  beyond  the  bounds  of  possibility 
that  there  should  be  such  uniformity  in  a  great  group  of  symp- 
toms, utterly  unlike  so  many  other  disorders,  occurring  in  persons 
in  all  stations  in  life,  regardless  of  their  intelligence,  tempera- 
ments, or  opportunities  of  information. 
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Observe  the  manner  of  walking  of  the  patient ;  his  method 
of  ascending  and  descending  stairs ;  whether  he  can  walk 
straight  with  eyes  closed.  Test  the  leg  movements,  standing 
and  lying ;  of  abduction,  adduction,  flexion,  extension,  rotation  ; 
also  similar  movements  of  the  feet,  hands,  and  arms. 

Notice  if  he  can  pick  up  articles  from  the  floor  in  a  natural 
manner.  A  little  management  can  justifiably  avert  suspicion 
of  your  intention. 

Test  his  ability  to  stand  with  toes  and  heels  close  together 
and  eyes  closed,  and  whether  he  stands  equally  well  on  either 
leg  or  imperfectly  on  one  or  both. 

Quantitative  and  qualitative  differences  in  motor  ability 
should  be  sought  for,  as,  whether  the  limbs  of  one  side  are 
weaker  than  the  other,  and  if  compensatory  aid  is  obtained  from 
other,  usually  higher,  muscle-groups ;  for  a  kick  can  be  deliv- 
ered by  thigh-swinging,  even  when  the  lower-leg  muscles  are 
weak;  or  supination  and  pronation  or  flexion  and  extension 
may  be  performed  by  gravitation  means,  even  when  the  lower 
arm  is  paralyzed. 

Have  him  rise  from  his  chair  without  the  aid  of  his  hands 
or  arms,  and,  similarly,  from  a  supine  to  a  sitting  posture.  The 
latter  is  a  severe  test.  Also,  ask  him  to  extend  his  leg  stiffly 
and  raise  it,  without  bending  the  knee,  while  lying  down. 

The  soles  of  the  shoes  habitually  worn  should  be  examined 
to  see  if  any  and  what  part  of  the  foot  is  dragged.  Foot- 
clonus  may  be  tested  by  tapping  the  calf  when  tense.  A  great 
degree  of  this  is  sometimes  observable  when  the  patient  is  seated 
and  rests  his  toes  on  the  floor,  with  the  heel  lifted. 

The  "  front-tap  contraction  "  can  be  elicited  by  the  tense 
calf-muscle  contractions  following  a  tap  on  the  tibia,  or,  to  a 
greater  extent,  the  front  lower-leg  muscles. 

The  tendon  reflex  is  obtained  by  tapping  just  below  the 
knee-cap,  when  the  leg  swings  unrestrained.  Differences  be- 
tween the  two  sides  arc  especially  to  be  noted.  Reflex  cutaneous 
action  should  be  tested  by  tickling  the  soles  of  the  feet  for  the 
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plantar  reflex ;  stimulating  the  gluteal  muscle  for  the  gluteal 
reflex ;  passing  a  hght  touch  along  the  inner  thigh  to  obtain  re- 
traction of  the  testicle, — the  cremaster  reflex  ;  stroking  the  abdo- 
men for  the  abdominal,  the  upper  portion  for  the  epigastric,  the 
back  for  the  dorsal,  and  the  upper  part  of  the  back  for  the 
scapular,  reflexes. 

Other  tests  are  for  the  conjunctival  reflex,  the  contraction 
of  the  iris  to  light,  and,  to  accommodation  tests,  its  dilatation  on 
stimulation  of  the  skin  of  the  neck  or  when  light  is  excluded. 

A  perimeter  and  color-gauges  are  used  by  oculists  in  de- 
termining the  visual-contraction  field  and  loss  of  color  appre- 
ciation. The  ophthalmoscope  has  given  negative  results  in 
Erichsen's  disease. 

The  tuning-fork  and  watch  are  used  in  testing  the  hearing 
and  bone  conduction. 

Bitter  or  sweet  substances  placed  on  the  sides  of  the  tongue, 
alternately,  assist  in  ascertaining  taste  deficiency. 

Tender  parts  of  the  body  should  be  sought  out,  as  well  as 
those  portions  insensitive  to  pain,  by  pinching,  pricking,  and 
handling  unexpectedly. 

A  test  of  the  vasomotor  condition  consists  in  drawing  the 
finger-nail  over  the  chest,  abdomen,  back,  and  limbs  in  such  a 
manner  as  to  cause  streaks  of  variable  width,  and  note  the  re- 
sult in  the  white,  blue,  or  red  streaks  that  suddenly  or  sluggishly 
foUow.  These  are  the  so-called  "  meningitic  streaks,"  or  taclies 
cerebrales. 

Tests  of  co-ordination,  besides  "  Romberg's  swaying " 
method  for  the  lower  part  of  the  body,  may  be  used  for  the 
hands  and  arms,  in  directing  the  patient  to  extend  the  arm  out- 
ward from  the  person  and  suddenly  touch  the  lower  lobe  of  the 
ear  with  the  pointed  finger,  and,  with  eyes  closed,  bring  the  index 
fingers  together.  When  inco-ordination  is  extreme  the  writing 
is  badly  afi'ected,  and  even  a  straight  line  cannot  be  drawn ;  the 
limbs  often  cannot  be  held  in  fixed  positions. 

To  measure  muscular  power  the  dynamometer  is  used.    The 
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scales  are  arbitrary  and  no  two  are  alike,  but  the  relative  strength 
of  the  tAvo  hands  are  determinable  by  its  means.  To  some  ex- 
tent this  subjective  test  may  be  rendered  objective  by  the  phy- 
sician placing  his  hand  over  that  of  the  patient,  during  the  test, 
to  ascertain  if  there  is  honest  tenseness  of  the  intrinsic  muscles, 
but,  where  these  are  atrophic  or  paralytic,  tenseness  cannot  be 
expected.  In  paresis  a  fluctuating  grasp  is  apparent,  but  its 
extent  is  properly  recorded  on  the  instrument. 

Opposing  movements  of  the  patient's  is  another  method,  in 
recording  the  results  of  which  the  relative  strength  of  the  two 
sides  should  be  allowed  for,  as  usually  three  or  four  to  five 
between  the  left  and  right;  and  it  should  be  ascertained  whether 
the  patient  is  not  left-handed  or  ambidextrous.  Some  mechanics 
are  equally  strong  in  both  hands  unless  disease  renders  them 
otherwise. 

Lifting  weights  attached  to  the  feet  or  hands  further  test 
the  strength  differences  of  the  sides,  and  the  so-called  muscular 
sense  may  be  examined  by  small  weights  placed  simultaneously 
upon  both  sides  of  the  body  or  extremities.  An  ounce  may 
feel  heavier  on  one  side  than  six  ounces  or  more  on  the  other. 
The  different  weights  should  be  of  one  size,  or  attached  to  the 
hands,  etc.,  by  strings  to  avoid  other  means  of  discrimination. 
In  extreme  cases  the  blindfolded  patient  cannot  tell  \vhere  his 
limbs  are.  Muscular  sense  may  be  but  slightly  impaired  in 
Erichsen's  disease. 

The  consistency  and  relative  sizes  of  corresponding  muscles 
should  be  observed,  bearing  in  mind  that  the  right  side  of  the 
body  is  slightly  the  larger. 

Notwithstanding  the  fiict  that  heat  and  cold  arc  but  relative 
terms,  the  paradoxical  conclusion  has  been  reached  tliat  there 
seem  to  be  two  sets  of  nerves  for  the  appreciation  of  licat  ab- 
sorption and  abstraction;  sensitiveness  to  cold  or  heat,  one  or 
th(^  other,  or  both,  may,  independently, be  deranged;  hence,  the 
temperature  sense  should  be  determined  by  damp,  liot,  and  cold 
sponges.     The  back  exhibits  most  decided  appreciation  of  these 
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differences,  as  any  one  can  attest  who  has  taken  a  cold  douching 
of  the  spine. 

The  chnical  thermometer  affords  degrees  of  bodily  heat, 
and  measurements  of  this  may  be  taken  in  the  mouth,  axillae, 
anus,  hands,  and  toes. 

Richert's  normals  are  36°  C.  (96.8°  F.)  to  38°  C.  (100.4° 
F.),  axillary;  oral,  0.25°  C.  to  1.5°  C.  higher;  rectal,  0.9°  C. 
higher  than  mouth ;  infantile  higher  than  adult  temperature,  and 
exercise,  food,  and  habits  cause  1.0°  C.  variability. 

Sensation  impairment  in  the  fingers  sometimes  causes  an 
inability  to  discriminate  the  sizes  of  coins  without  the  aid  of 
eye-sight.  A  dollar  may  be  mistaken  for  a  dime,  and  so  on  ;  or 
the  clothes  cannot  be  buttoned  by  the  patient,  as  he  does  not 
know  whether  the  buttons  and  holes  are  together  or  not.  The 
assthesiometer  is  the  instrument  for  the  determination  of  sensa- 
tion defects,  and  where  the  patient's  statements  may  be  relied 
upon  it  is  indispensable.  The  patient's  eyes  must  be  closed  or 
averted  during  the  examination  of  parts  that  he  can  observe; 
and,  to  avoid  the  heat  and  cold  senses  assisting  the  judgment, 
the  instrument,  or  the  fingers  of  the  physician,  if  they  are  used, 
should  be  approximately  of  the  same  temperature  as  the  part 
examined. 

The  patient  should  be  asked  what  part  of  the  body  was 
touched,  and  at  times  this  question  can  be  asked  when  no  touch 
is  made.  The  points  of  the  instrument,  a  mere  compass,  are 
spread  apart,  and  one  or  both  ends  applied  to  the  person,  with 
the  query,  "How  many  points  do  you  feel?"  The  answer  may 
be,  correctly  or  incorrectly,  one,  two,  three,  or  more. 

Relative  measurements  only  are  necessary,  and  the  practice 
of  some  physicians  in  taking  minute  memoranda  of  the  precise 
number  of  millimetres  spread  during  a  rapid  examination  par- 
takes not  only  of  pedantry,  but  asininity.  The  only  value  such 
exact  records  could  have  would  be  in  comparing  the  results  of 
several  very  long  examinations  taken  on  different  days.  The 
relative  of  the  two  sides,  and  seldom  the  absolute  spread,  alone 
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is  worth  noting.  The  greater  the  degree  of  sensibihty,  the 
nearer  the  points  can  be  placed  and  told  as  two.  Weber's 
averages  are: — 

Tip  of  tongue, 1.5  millimetres. 

Finger-tips, 2  to  3  " 

Lips, 4  to  5  " 

Tip  of  nose, 6  " 

Cheeks  and  back  of  fingers,     ...  13  '•' 

Forehead, 23  " 

Neck, 34  " 

Forearm,  lower  leg,  and  back  of  foot,    .  40  " 

Chest, 45  " 

Back, '60 

Upper  arm  and  thigh,       ....  75  "                        * 

The  intelligence  of  the  patient  modifies  the  results,  and 
practice  enables  better  discrimination. 

Putnam,  in  his  article  on  Hemiansesthesia,  page  45  of  this 
book,  gives  useful  hints  in  this  regard  as  to  the  constancy  of  an 
anaesthetic  spot  indicating  a  truthful  person  under  examination, 
as  it  would  be  impossible  for  him  to  persistently  lie  about  the 
sensations  successively  produced  in  an  identical  region  on  differ- 
ent days. 

A  simple  test  for  the  relative  torpidity  of  tactile  conduction 
upon  the  two  sides,  that  I  have  habitually  used,  and  have  not 
found  described  by  the  other  authors,  consists  in  touching  simul- 
taneously two  symmetrical  parts  and  asking  which  contact  was 
felt  soonest.  This  should  be  preceded  by  actual  differences  in 
touch,  such  as  these :  Right  leg  first,  then  left  leg  a  half  second 
later;  longer  intervals  if  the  contacts  were  felt  simultaneously; 
then  reverse  the  order  in  which  the  sides  were  touched.  Some- 
times where  the  tracts  are  diseased,  and  the  gray  matter  of  the 
cord  conducts  the  sensation,  the  side  first  touched  may  be  the 
last  to  feel  it,  and  a  very  long  interval  of  delay  may  occur. 

Nearly  all  the  preceding  expedients  are  beyond  the  control 
of  the  physician  as  to  his  ability  to  affirm  that  correct  answers 
were  given  by  the  patient  wlicn  the  tests  were  applied,  the 
thermometer  being  the  main  exception ;  for  the  following  events 
may  interpose: — 
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1.  A  malingerer  may  give  false  answers. 

2.  The  patient  may,  through  stupidity,  not  understand  the 
questions  asked. 

3.  Widely  different  results  may  be  obtained  upon  a  subse- 
quent examination. 

Upon  bare,  uncorrelated  findings,  such  as  are  described,  no 
reliance,  alone,  can  be  placed ;  hut  the  intelUgent  'physician  has 
a  right,  and  it  is  his  duty,  to  interpret  the  information  thus 
elicited  ;  to  detail,  on  the  witness-stand,  his  methods  of  examina- 
tion ;  to  place  his  estimate  upon  the  value  of  the  tests  made  in 
individual  instaiices,  and  to  give  his  opinion  as  to  lohether  the 
patient  loas  truthfid,  was  lying,  or  exaggerated,  consciously  or 
unconsciously. 

The  necessity  for  this  emphasis  is  occasioned  by  attempts 
to  exclude  anything  that  the  patient  said  at  the  time  of  the  ex- 
amination by  the  physician,  on  the  presumption  that  the  patient's 
mere  narration  was  valueless.  But  the  expert  has  reasons, 
through  his  special  education,  for  believing  or  not  believing 
the  statements  of  the  patient,  which,  be  it  remembered,  are 
elicited  by  means  of  which  the  plaintiff  is  supposed  to  be 
ignorant,  and  the  probability  of  that  ignorance  is,  or  should  be, 
duly  considered.  Judge  Gary,  formerly  of  the  Circuit,  now  of 
the  Appellate  Chicago  Court,  ruled  that  all  statements  made  by 
the  plaintiff  during  his  medical  examination  were  admissible, 
and  another  nisi  prius  judge  ruled  directly  the  opposite.  Obvi- 
ously many  forms  of  insanity  and  functional  ailments  could 
never  be  discussed  in  court  were  this  latter  ruling  to  generally 
obtain. 

As  to  the  malingerer's  false  answers,  I  have  the  first  one  to 
see  who  could  successfully  pass  the  fusilades  of  opposed  physi- 
cians, lawyers,  and  the  court  where  anything  is  properly  known 
about  the  subject.  That  any  one  should  possess  the  amount  of 
medical  education,  training,  and  skill  of  an  actor,  and  the 
assurance  required  to  maintain  simulation  of  a  consistent  group 
of  symptoms,  such  as  Erichsen's  disease  presents,  is  preposterous, 
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to  say  nothing  of  the  objective  evidences  of  the  subjective  symp- 
toms and  the  objective  signs  that  can  be  found,  if  properly 
sought  for,  when  the  disease  really  exists.  Allowance  must 
similarly  be  made  for  the  stupidity  of  the  patient,  and  defective 
answers  should  be  weighed  as  probably  indicating  want  of 
ability  to  simulate  in  other  matters.  The  changes  in  symptoms, 
especially  sensory,  may  occur  within  certain  ranges  without 
rousing  the  suspicion  of  pretense  necessarily.  The  tout  ensemble 
is  to  be  considered.  The  survey  of  the  aggregated  testimony 
must  be  made  from  several  stand-points. 

It  was  mentioned  that  until  a  new  classihcation  can  be 
reached,  through  more  complete  observation  and  study,  prog- 
noses will  have  to  be  individually  adjudged.  In  the  main,  the 
prognosis  is  grave,  for  the  "damaged  man,"  that  even  Page 
admits,  is  often  found  below  the  surface  of  the  alleged  "recov- 
eries." Apropos  of  the  declaration  of  cases  having  "recovered" 
and  yet  being  useless  to  themselves  and  families,  while  pathologist 
at  the  County  Insane  Asylum  I  was  repeatedly  informed  by 
attendants  that  certain  cases  were  "  much  better ;"  they  had 
"improved;"  were  "nearly  well,"  and  the  like,  when  the  only 
justification  for  the  statement  was  that  the  unfortunates  had 
become  less  noisy,  less  obtrusive  and  troublesome ;  they  were 
more  easily  managed,  because  their  intellects  were  sinking  into 
that  blackest  of  mental  nights,  terminal  dementia.  Head- 
injury  cases  are  frequently  discharged  from  hospital  as  "cured" 
and  find  their  way  to  insane  asylums  later.  We  need  more 
careful  following  of  cases  than  Page  was  enabled  to  exercise 
through  "  the  migratory  habits  of  persons  in  the  poorer  walks 
of  life." 

Much  confusion  lias  been  occasioned  by  what  was,  at  one 
stage,  a  case  of  Erichsen's  disease,  eventuating  as  a  genuine 
myclo-meningitis,  or  some  oth(n-  equally  grave  organic  disorder. 
If  observed  in  the  first  stages  Page  would  doubt  its  genuine- 
ness, and  if  in  the  later  stages  it  was  triumphantly  proclaimed 
to  be  an  organic  derangement  without  concussion  symptoms. 
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At  any  stage,  from  beginning  to  end,  there  may  be  compli- 
cations as  well  as  sequelae  of  an  organic  nature  pre-existing, 
simultaneous,  or  eventuating.  Among  these  are  syphilitic, 
tabetic,  neurotic,  mental,  myelitic,  meningitic,  rheumatic,  car- 
diac, hepatic,  intestinal,  renal,  cerebral,  ocular,  aural,  hernial, 
and  many  other  derangements.  Often  the  head  is  injured  at 
the  same  time,  complicating  Erichsen's  disease  with  cerebral 
symptoms  ;  fractures  and  dislocations  may  induce  palpable  lesion- 
complications,  or  may  exist  and  only  be  discovered  post-mortem. 
Erb  recognizes  that  concussion  symptoms  may  be  present  in  the 
severer  cord-lesions,  and  want  of  proper  consideration  of  this 
has  obscured  proper  understanding  of  the  subject.  Certainly  a 
co-existing  pleurisy  does  not  render  the  pneumonia  impossible, 
and  so  a  myelitis  or  meningitis,  or  both,  may  complicate  a  case 
of  Erichsen's  disease ;  the  concussion  symptoms  may  predomi- 
nate, or  the  myelitic  ;  or  the  meningitis  may  diffuse  itself  in  the 
concussion  phenomena ;  or  either  of  the  organic  troubles  may 
focalize  as  the  Erichsen's  symptoms  abate. 

External  evidences  of  injury,  such  as  wounds,  bruises,  con- 
tusions, etc.,  are  no  more  necessary  in  Erichsen's  disease  than  in 
any  other  disturbance  of  the  nervous  system,  many  of  which, 
such  as  the  hsemorrhagic,  end  in  death,  and  may  be  caused  by  a 
fall,  without  wounds  exteriorly. 

No  single  symptom,  nor  any  two  symptoms,  can  constitute 
the  disorder,  but  the  clinical  picture  is  made  by  a  group  of  symp- 
toms, many  of  which  may  separately  be  found,  differently 
grouped,  in  other  diseases.  It  is  the  peculiar  arrangement 
and  combination  of  colors  on  the  canvas  that  create  the  land- 
scape, and  the  legal  trick  of  trying  to  secure  an  admission  from 
the  expert  that  first  one  symptom  and  then  another  is  not  pecu- 
liar alone  to  Erichsen's  disease  can  be  met  with  the  comparison 
that  by  taking  away  certain  pigments  and  breaking  up  their  ar- 
rangement the  landscape  may  be  destroyed.  If,  on  cross-exami- 
nation, the  attorney  pushes  this  exuviation  process  by  insisting 
upon  your   answering  as  to  whether  separate   symptoms   are 
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not  found  in  other  diseases,  and  not  absolutely  necessary  to 
this  particular  complaint,  ask  him  if  he  can  tell  you  what  can 
similarly  be  spared  from  a  picture  to  allow  it  to  remain  such, 
or  how  many  and  what  bricks,  stones,  etc.,  you  can  take  from  a 
certain  house  without  destroying  it  as  that  particular  house. 

The  foundation,  frame,  and  roof  of  Erichsen's  disease  is  the 
back  pain  and  rigidity,  the  insomnia  and  emotional  disturbance, 
subjective,  and  unapparent  to  the  untrained  observer  though 
they  be.  The  roof,  frame,  and  foundation  of  the  house  may  be 
out  of  sight,  but  they  nevertheless  exist ;  at  least,  you  can  gen- 
erally safely  infer  that  they  exist,  even  though  unable  to  directly 
demonstrate  the  fact. 


CHAPTER  XI. 

ELECTRO-DIAGNOSIS. 

Electro-diagnosis  affords  an  infallible  means  of  converting 
many  subjective  into  objective  phenomena.  But,  as  Bramwell  and 
many  others  observe,  there  are  very  few  physicians  competent  to 
undertake  an  electrical  examination.  The  mere  using  of  elec- 
tricity in  practice  for  treatment  does  not  entail  electro-diagnostic 
skill.  The  five-cents-a-shock  fakir  and  five-dollar  electric-bath 
man  "  treat "  diseases,  and  too  many  physicians  in  general  prac- 
tice either  have  no  batteries  at  all  or  could  not  tell  the  difference 
between  the  faradic  and  galvanic  currents,  simply  because  electro- 
therapeusis  and  electro-diagnosis  are  but  barely  mentioned  in 
American  medical  schools.  While  electricity  in  diagnosis  has 
been  in  use  on  the  European  continent  nearly  twenty  years,  it  is 
only  within  the  last  five  years  that  any  attention  was  paid  to  the 
subject  in  the  United  States.  Its  value  is  incontestable,  and  if 
a  "professor"  or  other  expert  claims  a  knowledge  of  it  that  he 
does  not  possess  he  will  be  chagrined  when  a  rigid  cross-examina- 
tion exposes  him. 

There  is  but  one  course  for  the  honest  physician  not  versed 
in  electro-diagnosis  to  pursue,  and  that  is  to  frankly  confess  that 
he  has  not  posted  himself  on  this  subject.  I  have  seen  some 
pretentious  experts  come  to  grief  through  adopting  a  different 
course.  One  was  led  into  most  absurd  admissions  concerning 
the  test  by  an  adroit  lawyer  and  then  exposed.  He  stated  that 
cerebral  paralyses,  as  well  as  spinal,  gave  reactions  of  degenera- 
tion immediately  after  the  injury.  Two  others  scoffed  at  the 
idea  of  there  being  anything  worth  noticing  in  electro-diagnosis, 
one  of  whom  stated  that  he  always  found  C  O,  in  his  experi- 
ence, in  health  invariably  following  C  C ;  both  united  in  de- 
nouncing the  milliamperemeter  as  unreliable,  and  gave  pseudo- 
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scientific  discourses  to  an  amused  jury,  a  member  of  which 
happened  to  be  well  posted  in  electrical  engineering.  In  a  sub- 
sequent trial  these  two  gentlemen  escaped  a  repetition  of  the 
former  humiliating  cross-examination  by  admitting  that  electro- 
diagnosis  was  all-potent,  but  that  they  had  not  used  it. 

J.  Russell  Reynolds*  published  an  excellent  little  work  for 
beginners  in  the  study  of  medical  electricity,  and  his  chapter  on 
the  diagnostic  uses  of  electricity  is  very  lucid,  though  great 
progress  has  been  made  in  this  field  since  it  was  written.  The 
recent  work  of  G.  Betton  Massey  f  is  a  valuable  treatise  on  a 
special  application  of  this  great  but  ill-understood  therapeutic 
agent.  The  older  writers  were  Duchenne,  Remak,  Benedikt, 
Moritz  Meyer,  von  Ziemssen,  Brenner,  Erb,  De  Watteville, 
whose  works  sadly  need  revision  and  adaptation  to  the  recent 
instrumental  and  other  advances  that  have  been  made  within 
ten  or  even  five  years  past. 

A  distinction  is  necessary  between  the  words  contractility 
and  irritability.  Muscles  may  have  either,  but  nerves  only  the 
latter.  When  a  nerve  is  stimulated  or  irritated  by  electricity,  a 
paralyzed  muscle,  to  which  such  nerve  is  distributed,  may  re- 
spond more  feebly  than  its  fellow  of  the  opposite  side,  and  yet 
percussion  may  provoke  a  readier  contraction  than  in  health, 
especially  when  there  is  some  rigidity  of  the  muscle.  Readiness 
of  contraction  should  not  be  confused  with  the  force  of  con- 
traction. 

If  with  three  milliamperes  you  induce  a  little  flicker  in  a 
healthy  muscle  and  none  at  all  in  one  that  is  paralyzed,  }ou 
have  tested  the  relative  irritabihties  of  such  muscles  with  a  low 
power.  If  Muscle  A  will  react  to  three  milliamperes,  and  it 
requires  six  milliamperes  to  move  Muscle  B,  then  the  latter  is 
the  loss  irritable  muscle. 

In   making   .such  or  other  tests  identical   means  must  be 

*  Lectures  on  the  Clinical  Uses  of  pjlectricity,  delivered  in  University  College  Hosiiital, 
London.    Second  American  edition.    Lindsay  &  Ulakiston,  imblLshers,  1874. 

t  Klectricity  in  the  Diseases  of  Women,  with  .Special  Reference  to  the  Application  of  Strong 
Currcnta.    F.  A.  Davis,  publisher,  ItibU. 
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resorted  to  for  different  muscles.  The  same  size  electrodes  must 
be  used  over  corresponding  places  and  the  current  direction 
must  be  the  same. 

With  strong  currents,  say  ten  or  twenty  milliamperes,  a 
healthy  muscle  in  some  cases  acts  more  vigorously  than  one  that 
is  paralyzed.  This  does  not,  as  in  the  former  instance  vs^ith  weak 
currents,  indicate  that  the  strong  contractions  evidence  irritability 
also  ;  they  are  often  less  irritable  through  having  more  contractile 
strength.  To  test  irritability  the  current  must  be  reduced  to  the 
lowest  point  that  will  produce  action;  with  more  powerful  cur- 
rents the  relative  differences  in  strength  are  exhibited.  Some- 
times one  milliampere  will  cause  a  quick  response  on  a  paralyzed 
side,  while  five  milliamperes  may  be  needed  to  produce  similar 
quivers  upon  the  healthy  side.  If,  when  this  exists,  the  current 
strength  be  increased  to  ten  or  fifteen  milliamperes,  or,  by  the 
use  of  a  strong  faradic  current,  the  paralyzed  muscle  may  give 
but  a  feeble  jerk,  while  the  healthy  muscle  may  be  tetanized. 

The  most  general  diagnostic  use  of  electricity  is  to  ascertain 
whether  loss  of  motion  depends  upon  some  condition  that  shuts 
off  from  muscles  the  influence  of  the  spinal  cord. 

Marshall  Hall  applied  the  term  "  spinal  paralysis "  to  the 
separation  of  a  muscle  from  the  spinal  cord.  This  may  occur 
with  or  without  spinal  disease. 

The  Germans  designate  as  "  peripheral  paralyses  "  every- 
thing of  the  kind  having  other  than  a  cerebral  origin. 

A  muscle  may  be  paralyzed  by  some  cause  existing  in  the 
muscle  itself,  by  failure  of  nerve  conduction  to  the  muscle,  or 
injury  of  that  part  of  the  cord  from  which  the  nerve  arises ;  or 
the  brain  control  of  the  muscle — volition — may  be  destroyed  by 
a  cord-  or  brain-  lesion  that  interrupts  the  conduction  from  above 
the  nerve  orioins. 

'  There  may  be  thus  a  loss  of  voluntary  power,  a  paralysis 

from  lesion  in  the  cord  or  brain,  and  yet  the  case  may  not  be 
one  of  "  spinal  paralysis." 

A  division  of  the  nerve  between  the  cord  and  muscle  may 
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cause  a  "  traumatic  paralysis."  Neuromatous  or  other  tumors, 
or  an  accidental  injury,  may  separate  the  muscle,  so  far  as  elec- 
trical conduction  is  concerned,  from  the  cord,  and  place  it  in  the 
same  position  as  when  the  cord  is  destroyed  at  the  nerve-roots 
for  that  muscle. 

When  a  muscle  is  separated  in  these  ways  from  the  cord 
influence  there  is  a  speedy  loss  of  irritability  to  all  forms  of  elec- 
trical stimulation.  The  amount  of  diminution  may  vary,  but  it 
is  in  proportion  to  the  damage. 

When  the  damage  is  above  the  point  of  cord  influence 
toward  or  in  the  brain  there  may  be  a  distinct  increase. 

Spinal-cord  disease  of  that  portion  directly  related  to  the 
muscles  diminishes  the  electrical  reflexes  in  such  muscles,  and 
nerve- section  produces  a  similar  result. 

Irritative  cord  or  nerve-trunk  lesions  cause  loss  of  faradic 
contractility  and  increased  response  to  slowly  interrupted  gal- 
vanism. 

In  Erichsen's  concussion  disease  a  diflerence  in  the  motility 
of  the  two  sides  may  be  objectively  demonstrated  by  strong  iara- 
dization  convulsing  the  muscles  of  the  healthy  side  and  having 
no  efl"ect  whatever  or  in  causing  but  feeble  movements  of  the 
paretic  portions.  Simulation  can  be  disproved  by  this  means. 
Pain  will,  by  such  a  test,  be  caused  in  healthy  nerves,  and  may 
or  may  not  be  in  the  injured  side. 

In  hysterical  paralyses  of  recent  date  the  muscular  electrical 
contractibility  is  unimpaired,  even  though  a  strong  fliradic  cur- 
rent may  not  be  felt ;  but  in  old  cases  of  the  kind,  where  disuse 
has  rendered  the  muscles  flabby,  there  is  usually  some  diminu- 
tion of  their  irritability  and  strength ;  howcA-cr,  this  speedily  dis- 
appears after  a  few  applications  of  moderately  strong  currents. 

When  a  paralyzed  muscle  gives  a  normal  contraction  its 
relation  to  the  cord  is  undisturbed,  evep  though  the  cord  or 
brain  may  be  diseased,  so  that  the  will-control  over  muscles  may 
be  lost. 

If  a  paralyzed  muscle  reacts  to  feebler  currents  than  the 
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corresponding  healthier  muscle  the  same  condition  as  the  pre- 
ceding- may  be  inferred,  or  that  there  is  increased  irritability  of 
the  nerve,  cord,  or  brain.  Diminished  response  to  the  faradic 
and  increased  to  the  slowly  interrupted  galvanic  may  be 
induced  by  similar  conditions.  In  a  brain-ha3morrhage,  for 
instance,  there  may  at  once  be  universal  loss  of  muscular  irrita- 
bility from  shock  or  collapse.  In  the  first  week  there  may  be 
no  differences  between  the  two  sides,  but  about  the  end  of  that 
time  the  paralyzed  side  reacts  to  a  lower  current  than  the  other; 
there  is  more  irritability.  This  condition  may  exist  at  any 
period  after  a  brain-lesion  until  the  secondary  atrophic  cord- 
lesions  afford  a  "spinal  paralysis,"  if  they  ever  do;  and  it  does 
not  matter  whether  there  is  complete  cerebral  paralysis  or  not, 
nor  does  it  depend  upon  the  extent  of  the  paralysis,  for  cerebral 
monoplegias  and  hemiplegias  are  alike  in  this  matter  of  readier 
response  of  the  paralyzed  muscles;  nor  does  it  matter  whether 
there  is  or  is  not  sensation  in  the  parts,  or  whether  spastic 
contractions  are  present  or  not. 

In  haemorrhage,  inflammation,  sclerosis,  tumor,  or  other 
destructive  diseases  of  the  spinal  cord  there  may  be  complete 
loss  of  contractility  in  the  muscles  connected  with  that  part, 
but  increased  irritability  lower  down,  to  other,  as  well  as  elec- 
trical, reflexes,  as,  for  instance,  upon  tickhng  the  soles  of  the 
feet  or  tapping  the  patellar  tendon. 

If,  as  sometimes  occurs,  the  degenerations  in  the  cord 
extend  downward  an  extinction  of  these  reflexes  may  follow. 

In  the  earlier  periods  of  paralysis  agitans  or  locomotor 
ataxia,  and  other  diseases  that  induce  weakness  through  pain, 
there  is  often  an  exaggeration  of  electric  contractility.  In  hys- 
terical paralysis  the  reactions  may  be  either  normal  or  increased. 

Toxic  blood  conditions,  as  well  as  the  secondary  descend- 
ing degenerations  from  brain  diseases,  may  set  up  diminished 
electrical  reflexes,  or  similarly  alterations  in  the  nutrition  of  the 
cord  or  muscles  from  local  or  general  causes  may  induce  the 
same  reduction. 
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When  from  a  brain  injury  the  muscular  irritabihty  is 
reduced  the  muscle  has  lost  its  irritability  from  disuse  or  the 
secondary  involvement  mentioned;  if  from  disuse  alone,  a  few 
electrizations  put  the  muscles  in  the  same  electrical  reflex 
condition  as  the  healthy  ones,  but  no  improvement  m  the 
paralysis  will  be  occasioned. 

In  spinal  paralysis  similar  treatment  with  galvanism  will 
produce  no  such  improved  reaction  unless  the  lesion  influence 
is  removable,  as  it  sometimes  may  be  by  electrical  and  other 
means,  in  which  case  all  the  symptoms  may  disappear.  A 
few  repeated  electrical  applications  may  thus  determine  how 
far  disuse  is  a  factor  in  the  paralysis. 

AVhen  there  is  a  nerve-section  or  its  equivalent,  as  in  facial 
paralysis,  there  may  be  tlie  "  spinal-paralysis  "  symptoms  of  the 
muscles  supplied  by  that  nerve.  There  may  be  diminution  or 
loss  of  function,  according  to  the  state  of  the  damage.  Some- 
times there  is  loss  of  faradic  and  increase  to  slowly  interrupted 
galvanic  currents,  as  when  the  lesion  is  irritative. 

In  certain  temporal-bone  diseases  electrical  treatment  may 
improve  the  palsy  up  to  a  certain  point  and  no  further,  but 
where  there  are  resorbable  exudates  pressing  upon  the  nerve 
the  paralytic  condition  may  disappear. 

Colds,  rheumatism,  etc.,  induce  paralyses  that  have  no 
reference  to  any  particular  nerve  or  brancli  of  nerve,  with 
diminished  electrical  contractility  in  general,  tliough  often  there 
is  an  increased  irritability  to  the  slowly  interrupted  gahanic 
current,  but  to  quick  interruptions  the  response  is  less  than  in 
the  healthy  parts  and  the  faradic  reaction  may  be  extinct.  In 
Bell's  palsy  from  a  cold  and  in  lead  paralysis  this  may  be 
observed. 

The  sensations  produced  by  galvanism  are:  a  feeling  of 
burning,  especially  at  tlie  negative  electrode;  lieat  tension  and 
thrill  between  the  poles.  Faradization  stings  or  burns  in  pro- 
portion to  the  intensity  of  the  induction,  the  rapidity  of  inter- 
ruption, and  dryness  of  the  conductors.     Disease  may  change 
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these  sensations  by  increase,  decrease,  or  their  entire  extinc- 
tion. 

Increased  sensitiveness  occurs  in  hypersesthetic  individuals 
who  are  such  either  normally,  as  in  hysterical  persons,  or 
through  disease. 

Hypersensitiveness  may  be  found  with  increased  irritability 
of  reaction,  and  the  skin  of  one  side  may  be  more  sensitive  than 
that  of  the  other.  Diminished  sensitiveness  may  follow  the 
shock  of  recently  induced  paralysis,  with,  at  the  same  time, 
impaired  touch  and  temperature  sense.  It  may  exist  in  hysteria- 
or  as  a  chronic  condition  in  rare  central  diseases  unassociated 
with  paralyses.  When  muscles  are  made  to  contract  by  elec- 
tricity the  contractions  are  felt  in  health,  and  may  amount  to 
a  pain  if  cramp  is  induced.  This  sensation  is  in  direct  propor- 
tion to  the  force  of  contraction,  but  in  disease  this  relationship 
is  not  always  found. 

Increased  electro-muscular  sensibility  sometimes  exists  alone 
as  a  morbid  condition.  Pain  is  occasioned  by  the  contractions 
that  would  not  be  noticed  in  health,  and  this  may  be  general  or 
local.  Parsesthetic  or  dyssesthetic  states,  as  in  neuralgias  or 
myalgias,  often  accompany  this  derangement. 

Sensibility  and  contractility  may  be  increased  together  to 
electrical  reactions. 

When  the  increase  is  local  comparisons  should  be  made 
with  the  other  side;  and  the  significance  of  differences  would 
be  related  to  those  of  augmented  contractility. 

Muscular  sensibility  and  contractility  are  usually  reduced 
together,  but  parallel  deviations  are  not  invariable,  for  contrac- 
tility may  persist  and  sensibility  be  diminished  or  lost,  as  in 
hysterical  paralysis;  but  it  is  found  in  other  diseases  also. 
In  some  lead-poisoning  cases  the  sensibility  has  remained  when 
contractility  was  diminished.  When  both  sensibility  and  con- 
tractility are  diminished  in  a  limb  or  one-half  the  body  there 
may  be  an  extensive  cerebro-spinal  lesion. 

When  electrodes  are  close  together  the  nerve-trunks  are 
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not  much  influenced,  but  when  separated  widely  some  nerve- 
trunk  may  be  involved  in  the  circuit  and  induce  burning-  or 
stinging,  tingling,  or  "  pins-and-needles  "  sensations.  Breaking 
the  circuit  may  cause  pain.  AVide  separation  of  the  faradic 
electrodes  causes  pain  which,  when  they  are  brought  closer 
together  over  the  surface,  is  not  apparent. 

In  cerebral  disease,  blood-poisoning,  and  destructive  lesions 
of  the  spinal  cord  only  do  we  find  decided  lessening  of  electric 
sensibility.  There  are  great  difterences  of  endurance  of  currents 
•between  individuals,  and  it  must  especially  be  remembered  that 
there  is  a  general  lessening  of  electrical  reactions  of  all  kinds 
in  old  age. 

In  testing  with  the  galvanic  current,  one  electrode,  called 
the  indifierent,  is  placed  on  the  sternum  or  back  of  the  neck ;  a 
large,  flat,  moist  sponge,  buckskin,  or  cotton-covered  plate  is 
better  than  one  of  small  size.  The  other  is  called  the  testing 
electrode,  and  should  be  small.  This  is  placed  on  the  region  to  be 
tested.  Since  the  terms  direct  and  indirect  stimulation  have  been 
confused  by  writers  they  need  not  be  referred  to  beyond  stating 
that  Erb  called  stimulation  of  the  muscle  from  the  nerve  indi- 
rect, and  direct  when  the  muscle  was  more  directly  stimulated. 
Others  held  that  nerve  excitation  was  the  only  direct  method. 
The  motor  points  or  places  nearest  the  surface  where  the  nerve 
may  be  reached  are  shown  in  the  plates  at  the  end  of  this  book. 
All  such  plates  are  founded  upon  Erb's  originals. 

In  medical  electricity  the  positive  pole  is  called  the  anode, 
and  the  negative  is  the  cathode.  German  and  English  scientific 
symbols  are  struggling  for  supremacy,  and  both  should  be  men- 
tioned, though  in  this  work  only  the  latter  will  be  used. 


Ger 

man  Syni 

bol. 

English  Symbol. 

Positive  pole,    .     .     . 

Anode 

An 

Anode,     An  or  A 

Negative  pole,  .     .     . 

Kathode 

Ka 

Catliode,  Ca  or  C 

Opening  of  circuit,    . 

Oi'trming 

0 

Opening,  0 

Closing  of  circuit, 

Schlcissung 

S 

Closing,    C 

Weak  contraction,     . 

Znckung 

Zor 

z 

...       C  or  c 

Stronger  contraction. 

Starke  Zuckung 

Z'or 

■Z" 

...       C'orC 

Tetanic  contraction,  .  Schr  Starke  Zuckung    Te  or  Z'"  or  Z"    C",  C",  C  or  Te 
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The  puzzling  array  of  combinations,  such  as  Ka  S  Te  and 
An  OZ,  etc.,  have  done  as  much  as  anything  to  deter  physicians 
from  studying  this  most  important  subject.  The  invention  of 
the  absolute  galvanometer  enables  us  to  use  easily-comprehended 
figures  in  simplifying  the  entire  matter.  I  omit  the  useless 
c  or  C  in  denoting  contraction,  for,  when  it  is  recollected  that 
the  first  figure  indicates  the  lowest  number  of  milliamperes  that 
will  produce  a  contraction,  it  follows  that  the  strength  of  con- 
traction can  be  expressed  far  better  in  such  absolute  degrees 
than  in  relative  terms. 

The  normal  reaction  is  in  this  definite  order : — 

1,  C  C  C  ;  2,  A  C  C  ;  3,  A  O  C ;  4,  C  O  C. 

Very  feeble  currents  cause  no  contraction  either  on  opening 
or  closing  with  either  pole. 

Weak  current,      .        .  .  C  C  C 

Stronger  current,  .  .  C  C  C     +  A  C  C 

Still  stronger  current,  .  C  C  C"   +  A  C  C   +  A  O  C 

Very  strong  current,    .  .  C  C  C"  +  ACC"  +  AOC'  +  COC 

In  health  the  constant  galvanic  current  of  moderate  strength 
produces  contractions  when  the  current  strength  is  suddenly 
altered  by  reducing  or  increasing  the  current,  or  making  or 
breaking  the  circuit. 

Some  distinctions  are  made  between  stimulating  the  nerves 
and  muscles,  such  as  quantitative,  and  an  occasional  change  of 
place  between  A  C  C  and  A  O  C,  or  their  simultaneous  disap- 
pearance. De  Watteville  claims  that  the  time  the  current  has 
been  flowing  through  the  nerve  before  it  is  broken,  as  well  as 
the  current  strength,  determine  the  position  or  occurrence  of 
.  A  O  C,  as  to  whether  the  order  shall  be  C  C  C,  A  O  C,  A  C  C, 
C  O  C,  or,  as  first  stated,  with  A  C  C  second  and  A  O  C  third. 

For  practical  purposes  these  finer  points  need  not  be  dis- 
cussed here;  it  will  answer  to  remember  that  the  relative 
positions  of  A  C  C  and  A  O  C  with  regard  to  precedence  of  one 
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another  need  not  be  regarded  in  ordinary  tests  of  either  muscles 
or  nerves,  but  departures  from  the  arrangement  of  the  other 
symhoJs  constitute  degeneration  reactions.  That  arrangement  is 
the  definite  normal  polar-reaction  order,  the  cathodal-closing 
contraction  being  the  first,  and  the  cathodal-opening  contraction 
being  the  last,  to  be  manifested. 

•My  simplification  consists  in  dropping  the  contraction 
symbol  and  substituting  the  milliampere  degrees,  thus : — 

1,  C  C    3  or  C  C    5 

2,  A  C    6  or  ACT 

3,  A  O    8  or  A  O    8 

4,  C  O  15  or  C  O  30 

I  have  endeavored  to  discover  something  like  a  mean 
normal  at  which  average  reactions  occur  in  milliampere  terms, 
but  something  as  above  is  the  approximation,  and  should  be 
considered  only  such,  and  more  with  regard  to  the  relative  dis- 
tances between  the  number  of  milliamperes  required  to  produce 
the  first  and  third  reactions  rather  than  between  the  second  and 
third  (which  were  just  stated  to  be  somewhat  convertible),  or 
particularly  the  fourth,  for  often  in  health  cathodal  opening 
cannot  be  induced  without  increasing  the  current  to  a  too  pain- 
ful degree.  For  clearness  and  brevity's  sake  toe  may  generaUy 
neglect  consideration^f  C  0  in  health,  hut  it  becomes  an  impor- 
tant polar  reaction  in  disease. 

We  are  reduced,  then,  to  this  formula  for  health,  tliough  it 
is  only  approximate  : — 

1,  c  C, 2  to  5 

2,  A  C  or  A  O,        ....     6  to  8 

3,  A  O  or  CO,.         .         .        .     6  to  8 

4,  C  O, 15+,  or  undemonstrable. 

Remembering  that  the  stronger  current  produces  not  only 
all  tliat  the  weaker  does,  but  additional  reactions,  the  primes, 
seconds,  and  thirds,  to  designate  the  force  of  contractions,  can 
be  dispensed  with,  as  well  as  the  useless  symbol  for  contraction; 
for  it  stands  to  reason  that  if  C  C  is  produced  by  two  milliam- 
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peres,  and  does  not  cause  the  A  C,  which  may  require  eight 
milliamperes,  then  eight,  or  the  stronger  current,  will  cause 
C  C  C,  and  so  on. 

We  are  now  prepared  to  discuss  the  diseased  reactions. 

Striimpell*  gives  a  concise  review  of  the  subject: — 

"  The  variations  from  the  normal  state  seen  under  patho- 
logical conditions  consist  of  quantitative  and  qualitative  changes 
in  the  law  of  contraction.  We  term  the  simple  increase  or  dimi- 
nution of  the  electrical  excitability  in  nerves  or  muscles,  without 
simultaneous  changes  in  the  quality  and  order  of  the  occurrence 
of  muscular  contractions,  quantitative  changes.  The  discovery 
of  increased  or  diminished  irritability  of  nerve  and  muscle  can 
be  made  most  easily  in  unilateral  diseases,  where  we  can  compare 
the  strengths  of  current  required  to  obtain  the  minimal  contrac- 
tion on  the  diseased  and  healthy  side  with  each  other.  If  we 
are  dealing  with  bilateral  or  general  diseases  this  is  much  harder 
to  make  out.  We  must,  then,  draw  our  comparisons  from  the 
conditions  of  excitability  in  normal  individuals,  where  the  differ- 
ent obstacles  to  conduction  can  be  carefully  estimated  by  the  aid 
of  a  galvanometer  or  by  comparing  the  excitability  of  the 
nerve-trunks  in  the  different  parts  of  the  body  with  one  another. 
For  this  purpose  we  are  usually  content  (following  Erb's  exam- 
ple) with  comparing  the  superficial  neryes,  like  the  frontal, 
accessory,,  ulnar,  and  peroneal,  which  are  easily  excited.  An 
increase  of  electrical  excitability  is  found  in  many  fresh  periph- 
eral paralyses,  and  also  in  tetany.  A  diminution  of  electrical 
excitability  is  found  quite  frequently  in  bulbar  and  spinal  paral- 
yses, in  progressive  muscular  atrophy,  etc. 

"  Much  more  important,  however,  than  the  simple  quanti- 
tative changes  of  electrical  excitability  are  those  not  merely 
quantitative  but  also  qualitative  deviations  from  the  normal  law 
of  contraction,  which  were  first  discovered  in  certain  forms  of 
paralyses  by  Baierlacher   in   1859,  and  were    soon    generally 

*  A  Text-Book  of  Medicine.    By  Adolph  Striimpell,  Erlangen  Medical  Clinique  Director  and 
Professor.    Translation  by  Vickery  and  Knapp,  with  notes  by  Sliattuck.    New  York,  1888. 
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confirmed.  Erb  has  given  these  the  name  of  the  'reaction  of 
degeneration,'  because  they  are  closely  connected  with  the 
progress  of  certain  anatomical  changes  in  the  paralyzed  muscles 
and  nerves. 

"In  order  to  make  the  relations  of  the  reaction  of  degener- 
ation clear,  let  us  select  as  an  example  any  fresh  peripheral 
paralysis,  and  follow  the  changes  in  excitability  to  the  two  cur- 
rents in  the  nerves  and  muscles.  In  a  short  time  (two  or  three 
days)  after  the  onset  of  the  paralysis  a  gradually  increasing 
decline  in  the  faradic  current  and  galvanic  excitability  in  the 
nerve  begins.  After  one  or  two  weeks  the  excitability  is  com- 
pletely lost,  so  that  from  the  nerve  we  can  no  longer  provoke 
any  trace  of  muscular  contraction  with  the  strongest  faradic  or 
constant  current.  During  this  time  the  excitability  of  the  para- 
lyzed muscles  to  the  faradic  current  ha§  also  rapidly  diminished, 
and  finally  has  wholly  disappeared.  The  case  is  quite  different 
with  direct  galvanic  excitement  of  the  muscles.  Here  we  find 
at  first  a  slight  diminution,  which  in  the  second  week  passes  to 
a  decided  increase  of  the  galvanic  muscular  excitability.  We 
now  obtain  marked  muscular  contractions  with  relatively  weak 
currents.  Besides  that  two  other  very  important  peculiarities  are 
to  be  noted:  1.  The  muscular  contractions  are  not  short  and 
lightning-like,  as  under  normal  conditions,  but  they  seem  quite 
sluggish,  protracted,  'worm-like,'  and  often  persist  during  the 
whole  duration  of  the  closure  of  the  current.  2.  The  muscular 
contractions  occur  not  only  chiefly  at  cathodal  closure,  as  under 
normal  conditions,  but  the  anodal-closure  contractions  are  as 
strong  as  the  cathodal-closure  contractions,  or  even  plainly  ex- 
ceed them.  The  cathodal-opening  contraction  is  also  frequently 
stronger.  It  may  also  be  mentioned  here  tliat  the  mechnnical 
irritability  of  the  muscles  in  such  cases  is  usually  increased. 

"  This  second  degree  of  reaction  of  degeneration  lasts  from 
four  to  eight  weeks.  If  the  paralysis  be  severe  and  long-con- 
tinued, or  incurable,  at  the  end  of  this  period  comes  a  decline 
of  the  galvanic  muscular  excitability.    The  contractions  become 
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weaker,  the  strength  of  current  necessary  to  produce  them 
greater,  and,  finally,  m  mcurable  cases,  even  with  the  strongest 
currents,  w^e  can  obtain  only  a  little,  slow,  anodal-closure  con- 
traction or  none  at  all.  It  is  different,  however,  in  the 
milder  curable  cases.  In  these  the  passage  to  the  normal  con- 
dition gradually  follows  either  the  increase  of  the  galvanic  mus- 
cular excitability  or,  in  more  protracted  cases,  its  secondary  de- 
cline. The  contractions  become  more  vigorous  and  shorter,  the 
cathodal-closing  contraction  again  predominates,  the  faradic 
muscular  excitability  and  the  faradic  and  galvanic  excitability 
of  the  nerves  finally  return,  and  with  them  the  old  normal  con- 
ditions are  restored.  A  fact  to  be  observed  in  these  cases  is  of 
great  interest,  namely,  that  the  voluntary  motion  in  such  cases 
often  returns  decidedly  earlier  than  the  electrical  excitability  of 
the  peripheral  nerves.  We  see,  then,  that  a  diseased  nerve  may 
be  capable  of  conducting  irritations  coming  from  the  brain,  while 
the  taking  up  of  irritation,  its  direct  excitability,  is  still  com- 
pletely lost.  Reaction  of  degeneration  can  sometimes  be  made 
out  in  lesions  of  peripheral  nerves,  and  perhaps  also  in  spinal 
diseases  in  those  muscles  which  show  no  essential  limitation  of 
their  voluntary  mobility.  In  such  cases  we  can  obtain  a  mus- 
cular reaction  by  electrical  irritation  of  the  nerve  above  the 
point  of  lesion. 

"Besides  the  complete  reaction  of  degeneration,  just  de- 
scribed, there  is  also  a  so-called  partial  reaction  of  degeneration, 
which  is  not  infrequent  in  milder  cases.  This  is  when  the  dimi- 
nution of  the  faradic  and  galvanic  excitability  in  the  nerves  and 
the  diminution  of  faradic  excitability  in  the  muscles  are  only 
of  slight  degree,  while  the  characteristic  changes  in  the  direct 
galvanic  excitement  of  the  muscles — increased  excitability,  slow 
contractions,  and  predominance  of  anodal-closure  contractions — ■ 
are  fully  developed.  In  some  cases  the  occurrence  of  slow  con- 
tractions on  faradic  excitement  of  nerves  and  muscles  has  lately 
been  observed — 'faradic  reaction  of  degeneration.' 

"All  paralyses  maybe  divided  into  two  great  groups,-^into 
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atrophic  paralyses,  and  paralyses  without  marked  atrophy  of  the 
affected  muscles.  We  have  learned  to  recognize  the  necessary 
hypothesis  of  the  '  trophic  '  influence  of  the  ganglion-cells  in  the 
anterior  cornua  of  the  spinal  cord  as  the  foundation  of  this  dis- 
tinction. In  all  cases  where  the  disease  affects  these  ganglion- 
cells,  or  is  situated  in  the  peripheral  nerves,  so  that  the  trophic 
influence  of  the  ganglion-cells  on  the  muscles  can  no  longer 
exist,  we  have  a  degenerative  atrophy  of  the  peripheral  portion 
of  the  nerve  and  of  the  muscle  belonging  to  it.  This  degenera- 
tive atrophy  is  the  anatomical  cause  of  the  symptoms  of  the 
electrical  reaction  of  degeneration. 

"If  we  have  to  do  with  a  peripheral  paralysis,  such  as  a 
traumatic  lesion  of  a  nerve-trunk,  the  portion  of  the  nerve 
peripheral  to  the  point  of  lesion  is  separated  from  its  'trophic 
centre'  in  the  cord  and  begins  to  undergo  secondary  degenera- 
tion. The  first  anatomical  sign  of  the  degeneration  is  a  break- 
ing down  of  the  medullary  sheath  into  large  and  small  flakes 
and  drops.  The  axis-cylinder  is  also  soon  destroyed,  so  that  the 
sheath  of  Schwann  finally  incloses  only  homogeneous  fluid  con- 
tents, which  are  in  great  part  rapidly  absorbed.  At  the  same 
time  there  is  an  increase  of  the  nuclei  in  the  sheath,. and  this  in- 
crease, when  the  process  is  long-continued,  leads  to  a  decided 
increase  of  the  interstitial  connective  tissue  in  the  nerve.  The 
diminution  and  final  loss  of  electrical  irritability  in  the  nerve 
are  perfectly  parallel  to  these  anatomical  changes,  as  we  can 
easily  understand. 

'•Tlic  degeneration  of  the  nerve  involves  its  finest  terminal 
branches  in  the  muscles,  but  the  muscle  itself  does  not  remain 
unchanged.  The  muscular  fibres  undergo  a  marked  atrophy. 
They  become  much  smaller,  their  transverse  striation  is  less  dis- 
tinct, and  they  show  in  part  a  flitty  and  'granular'  degeneration 
of  their  contents.  Some  fibres  show  that  pecidiar,  yellow,  homo- 
geneous character  which  we  call  waxy  degeneration.  In  addi- 
tion to  this  there  is  considerable  increase  of  the  muscular  nu- 
clei, and  in  the  later  stages  a  great  new  growth  of  interstitial 
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connective  tissue,  often  associated  with  a  marked  deposit  of  fat. 
These  muscles,  thus  altered,  now  react  only  to  the  galvanic  cur- 
rent and  in  the  manner  above  described.  The  particular  cause 
of  this  remarkable  fact  is,  of  course,  still  completely  unknown 
to  us. 

"In  the  incurable  cases  the  processes  of  degeneration  just 
described  gradually  advance,  but  in  the  cases  that  recover  a 
number  of  processes  of  regeneration  begin  sooner  or  later.  We 
cannot  here  go  into  the  finer  details,  which  are  still,  in  many 
respects,  the  subject  of  controversy ;  but  it  is  certain  that  new 
nervous  and  muscular  fibres  are  formed,  and  that,  hand  in  hand 
with  the  anatomical  processes  of  regeneration,  first  the  volun- 
tary motion  and  later  the  electrical  excitability  of  the  paralyzed 
parts  gradually  return  again. 

"The  same  anatomical  changes,  which  we  have  just  de- 
scribed as  a  secondary  degeneration  in  lesions  of  the  peripheral 
motor  nerves,  also  develop  if  the  primary  disease  has  its  seat  in 
the  anterior  cornua  of  the  gray  matter  of  the  spinal  cord, —  that 
is,  m  the  trophic  centres  themselves.  In  these  cases,  of  course, 
the  form  of  the  disease  has  nothing  to  do  with  it.  Both  in  the 
different  forms  of  the  inflammation  and  primary  atrophy,  and 
also  in  noAV  growths  which  affect  the  anterior  gray  matter  of 
the  cord,  a  secondary  degeneration,  with  pronounced  reaction  of 
degeneration,  develops  from  the  anterior  roots  of  that  portion  of 
the  cord  affected  to  the  ends  of  the  peripheral  nerves,  and  even 
to  the  corresponding  muscles.  We  shall  also  learn  to  recognize 
a  number  of  primary  degenerations  of  the  peripheral  nerves, 
like  primary  neuritis,  diphtheritic  and  toxic  paralyses,  etc.,  which 
likewise  show  the  anatomical  changes,  and  likewise  give,  as  a 
result  of  these,  electrical  reaction  of  degeneration.  In  all  cere- 
bral paralyses,  however,  and  in  those  spinal  paralyses  where  the 
cause  of  the  paralysis  is  situated  above  the  part  of  anterior  gray 
cornua  concerned,  the  degenerative  atrophy,  and  also  the  reac- 
tion of  degeneration,  are  entirely  wanting. 

"We  thus  see  that  the  reaction  of  degeneration,  in  regard 
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to  diagnosis,  at  once  permits  us  to  decide  that  tlie  disease  is  situ- 
ated in  the  gray  matter  of  the  cord  or  in  the  peripheral  nerves. 
It  does  not  permit  any  further  distinction.  In  regard  to  prog- 
nosis, it  teaches  us  that  anatomical  changes  have  taken  place  in 
the  nerves  and  muscles,  from  which  a  restoration  is  still  very 
possihle,  but  at  all  events  it  can  take  place  only  after  the  lapse 
of  a  longer  time, — at  least,  two  or  three  months.  We  will  soon 
learn  to  recognize  a  number  of  mild  peripheral  paralyses  in 
which  there  is  generally  no  reaction  of  degeneration.  From  the 
absence  of  reaction  of  degeneration  we  can  then  draw  the  con- 
clusion, with  certainty,  that  no  coarse  anatomical  changes  are 
present  in  the  nerve,  and  that  we  may  expect  after  the  trouble  a 
much  more  rapid  recovery,  perhaps  in  three  or  four  weeks.  The 
partial  reaction  of  degeneration,  above  mentioned,  is  also  an  im- 
portant symptom  in  regard  to  prognosis.  It  shows  that  severe 
anatomical  changes  have  taken  place  in  the  muscles  but  not  in 
the  nerves,  and  hence  it  always  permits  a  more  favorable  prog- 
nosis as  to  time  than  in  the  cases  with  complete  reaction  of 
degeneration." 

From  Bramwell,  page  109  et  seq.,  we  may  advantageously 
take  the  following : — 

"  In  testing  the  condition  of  eitlier  the  paralyzed  muscles 
or  nerves  with  the  faradic  or  interrupted  current,  the  following 
points  must  be  noted  : — 

"  1.    Whether  a  muscuJar  contraction  is  2)i'odnced  or  not. 

"2.  If  ct  contraction  is  ]produced^  tcliat  is  the  minimum 
strength  of  current  required  to  produce  it.,  and  icliether  the 
character  of  the  contraction  is  in  any  ivaij  altered  from  the 
normaU^ 

He  then  alludes  to  the  necessity  of  testing  opposite  corre- 
sponding muscle-groups  to  ascertain  if  there  are  any  dilferences 
of  reaction  between  them. 

"  3.  T7ie  strength  of  current  and  the  raj)iditf/  (^whether  slow 
or  qnijclc)  of  tlie  interruptions  required  to  produce  the  maximum 
amount  of  nmscidar  contraction.''^ 
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With  the  galvanic  current 


"1.    Whether  a  muscular  contraction  is  produced  or  not. 

"2.  If  a  contraction  is  produced  (a)  what  is  the  minimum 
strength  of  current  required  to  produce  it  ;  (b)  the  order  of  the 
polar  reactions  ;  (c)  the  character  of  the  contractions.,  ichether 
hecdthy  or  not ;  (d)  the  strength  of  the  current  reqidred  to  pro- 
duce tetanus  ;  (e)  icliether  the  contractions  are  more  easily  excited 
hy  slow  or  quick  interruptions  of  the  current, ^^ 
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Fig.  10.— Starr's  Electric  Chart. 
Name  :  C.  E.  K  C  C 

Muscle  :  Ext.  Com.  Digit.  Sinister.  An  C  0 


Erb  gives  a  number  of  charts  that  graphically  illustrate  the 
curves  of  the  faradic  and  galvanic  currents  during  successive  ex- 
aminations of  paralytic  conditions,  but  since  the  advent  of  the 
milliamperemeter  a  new  system  of  records  has  come  in  vogue. 

M.  Allen  Starr,*  in  a  paper  on  "Electrical  Charts,"  makes 
excellent  suggestions  to  the  effect  that  the  curves  from  examina- 
tions at  different  times  can  be  more  readily  noted  with  a  new  form 

*  Journal  of  Nervous  and  Mental  Diseases,  February,  1887. 
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of  chart  (reproduced  on  preceding  page),  and  that  a  prognosis 
line  can  be  projected  I'rom  the  points  when  united  by  a  hue, 
either  downward  or  horizontally,  in  case  of  chronicity,  or  upward 
toward  the  normal  line,  which  he  places  at  two  and  a  half 
milliamperes. 

As  a  rule,  the  older  treatises  on  medical  electricity  were 
filled  with  pedantic  and  uninteresting,  scarcely  pertinent,  appa- 
ratus descriptions  and  essays  on  primary  physics.  Some  infor- 
mation on  this  branch  must  be  presupposed  for  the  reader  of 
this  book,  or  its  bulk  would  have  to  be  mcreased  beyond  all 


Fig.  11.— Massey's  Current-Contkoller,  or  Rheostat. 

reasonable  bounds.  For  one  of  the  most  beautifully  written  and 
arranged  recent  text-books  on  physics,  the  student  can  find 
nothing  to  surpass  "  Gage's  Physics."  Old  toilers  in  what  used 
to  be  called  "  Natural  Philosophy  "  Avish  that  Gage's  book  could 
have  been  possible  twenty  years  ago.  When  such  studies  are 
now  so  clearly  presented,  whereas  in  former  days  the  matters  of 
which  they  treated  were  so  obscure  and  speculative,  it  is  a  dis- 
grace to  the  rising  generations  of  physicians  tliat  they  have 
profited  so  little  by  what  is  now  so  readily  learned ;  and  Massey 
may  well  say  (page  5  of  his  recent  work):  "I  have  more  than 
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once  been  simply  astounded  at  the  lack  of  acquaintance  with 
elementary  physics  on  the  part  of  graduates  of  our  best  medical 
schools." 

To  assist  him  in  increasing  knowledge  of  such  matters  I 
shall  quote  liberally  from  his  second  and  third  chapters.     He 


Fig.  12.— Bailey's  Cukrent-Controller,  or  Rheostat. 

describes  what  he  calls  current-controllers,  but  which  are  gen- 
erally known  as  rheostats.  One  that  he  invented  does  not  vary 
the  current  from  a  fraction  of  a  milliampere  to  the  full  battery 
strength  without  shock.  '  "When  the  crank  (1,  Fig.  11)  is 
placed   to  the  right  of  the   hard-rubber  stop,  2,  the    contact 
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rests  entirely  on  the  glass  and  the  circuit  is  broken.  Moving 
it  slig'htlv  in  the  direction  of  the  arrow,  it  soon  touches  the 
graphite  mark  and  permits  the  least  amount  of  current  to  pass 
through,  since  the  current  must  pass  through  the  whole  length 
of  the  graphite, — a  poorly  conducting  medium.  As  the  crank 
is  slowly  brought  down  from  the  point  of  rest  and  up  to  the 
other  side,  there  is  a  progressive,  gradual  increase  of  current, 
until,  finally,  the  thick  grapliite  and  the  lead  at  the  left  of  the 
rubber  button  are  reached,  when  the  whole  power  of  the  battery 
is  turned  on,  there  being  no  resistance  in  the  controller.  A 
reverse  action  turns  the  current  off." 


Fig.  13.— The  FlKMMING  MiLLIAMPfeREMETER. 

Another  rheostat,  of  which  there  are  some  modifications 
in  the  market,  is  Bailey's,  which  was  "  made  by  the  Law 
Telephone  Company,  of  New  York,  to  control  the  strength  of 
currents  used  in  telephone-exchanges,  and  is  a  development  of 
the  water-tube  and  rod,  the  rod  being  replaced  by  four  broad 
carbon  ])latcs,  giving  imm(Mise  surface-contact  with  the  water 
when  fully  immersed.  The  plates  taper  to  points  below,  and 
by  means  of  a  ratcliet  and  pinion  may  be  gradually  inunersed 
into  the  water  and  raised  out  of  it,  giving  an  exceedingly  wide 
range  of  resistance  and  enabling  the  current  to  be  varied  without 
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the  possibility  of  shock  from  zero  to  any  desired  number  of 
milhamperes."     (See  Fig.  12.) 


Fig.  14.— The  McIntosh  Milliamperemeter. 

Massey  describes  two  forms  of  milliamperemeters, — the 
Flemming  and  Mcintosh, — illustrations  of  which  are  taken  from 
his  book.     (Figs.  13  and  14.) 


Fig.  15.— The  Barrett  Milliampekemeteb. 

I  add  to  this  another  form  made  by  the  John  A.  Barrett 
Battery  Company,  of  Baltimore,  Maryland.    (Fig.  15.)    Ingenious 
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devices  for  admitting  increased   scale-reading  are  attached  to 
some  of  these  meters. 

There  are  many  excellent  stationary  batteries  with  appur- 
tenances, but  for  neurological  purposes  I  know  of  nothing  that 
surpasses  Barrett's  sealed  chloride-of-silver  cells,  illustrations  of 
which  are  given  here.  I  have  had  several  of  these  batteries  in 
constant  use  for  four  years,  and  their  voltage  is  but  slightly  re- 
duced. The  fifty-cell  galvanic  weighs  but  eleven  pounds  and 
measures  six  by  seven  by  ten  inches.    Renewal  of  the  cells  may 


Fig.  16.— Combination  Farabic  and  No  2  Battery. 


not  be  needed  for  years.  Its  portability  and  cleanliness,  together 
witli  other  good  features,  make  it  the  medical  battery  of  the  age. 
A  faradic  attachment  or  separate  faradic  batteries  may  bo  used 
in  connection  with  the  galvanic. 

Massey,  page  34,  says :  "  Exactness  of  record  is  amply  at- 
tained if  the  number  of  milliamperes  is  given,  together  with  the 
name  and  dimensions  of  the  active  pole  and  the  duration  of  the 
application. 

"  Such  experiments  will  also  show  the  thoughtful  student 
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Fig  17.-FIFTY-CELL  (Xo.  1)  Galvanic  Bat 


TEKY.     (Case  open,  ready  for  work.) 


Fig.  18.— Split-top  Faradic  Battery. 
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that  a  galvanic  battery,  or  any  other  source  of  amperes  or  milli- 
amperes  of  current,  is  a  reservoir  of  this  peculiar  form  of  energy, 
and  in  giving  it  out  obeys  laws  singularly  analogous  to  those  of 
the  force  stored  in  a  reservoir  of  water.  If  we  examine  a  stream 
of  water  issuing  from  a  reservoir  (Fig.  19)  we  will  find  two 
qualities  in  it  which  it  will  be  somewhat  difficult  to  separate  in 
the  mind, — pressure  and  volume.  The  former  is  the  force  by 
which  water  transports  itself,  and  depends  on  the  height  of  tlie 
water  in  the  reservoir.     It  is  the  same  in  all  pipes  issuing  from 


Fig.  19.— Diagrammatic  Representation   of  the  Cause  op  Flow  in 
Hydraulic  Currents. 
The  pressure,  measured  by  a  veitical  scale  oi  feet,  is  due  to  the  elevation  of 
the  source  or  reservoir.    The  aniouut  of  water  delivered  will  depend  on  the 
cali))re  of  tlie  pipe  as  well  as  on  the  height  of  this  pressure. 

it,  whether  large  or  small.  The  volume  of  water  carried  by  a 
pipe,  on  the  other  hand,  depends  on  the  size  and  lengtli  as  well 
as  on  the  pressiu'e.  In  electricity  (Fig.  20)  the  peculiar  force 
by  which  it  transports  itself  is  called  electro-motive  force,  and  is 
likewise  inde[)endent  of  the  size  of  the  wire  or  excellence  of  the 
conductor.  It  is  measured  in  volts.  In  galvanic  batteries  the 
number  of  volts  of  this  '  pressure '  depends  on  the  number  and 
volt-power  of  the  cells  when  serially  arranged  (placed  one  after 
another). 
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"  The  '  volume  '  of  the  electric  current  is  equally  analogous 
to  that  of  the  water  current,  for  it  depends  jointly  on  the  height 
of  the  pressure  (the  number  of  the  volts)  and  the  size  of  the 
conductor  (the  diameter  and  length  of  a  w^ire,  if  a  metal,  and 
the  conductivity,  breadth,  etc.,  if  a  living  compound).  It  is  this, 
result  of  the  pressure  through  the  resistance — this  volume  of  the 
current — tliat  is  indicated  by  a  meter.  For  medical  purposes  it 
is  measured  in  milliamperes,  or  thousandths  of  the  commercial 
ampere,  a  unit  adopted  in  1881  for  the  measurement  of  current- 
volume. 


-+1 
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Fig.  20.— Diagkamjiatic  Represe^'tation  of  the  Cause  of  Flow  in 
Electric  Currents. 
The  pressure  (or  electro-motive  force),  measured  by  a  scale  of  volts,  is  clue 
to  the  elevation  of  the  electric  level  of  the  positive  end  of  the  conductor  by  the 
particular  generator  in  use.  The  amount  of  current  delivered  will  depend  on  the 
size  and  conductivity  of  the  wire  as  well  as  on  the  height  of  this  pressure. 

"  The  MiJUampere. — It  follows,  from  these  facts,  that  the 
milliampere  is  the  medical  unit  of  electricity  itself  in  transit, 
just  as  the  gallon  per  minute  is  the  unit  of  a  water  current.  The 
exact  number  of  these  units  passing  through  a  patient  at  a  given 
time  will  always  be  shown  if  we  have  a  good  meter  placed  in 
circuit  ivifJi  the  patient. 

'■'■The  volt,  on  the  other  hand,  is  merely  a  unit  of  measure- 
ment of  the  pressure  at  which  a  current  is  delivered.  Its  use  is 
to  overcome  the  resistance ;  hence,  the  number  required  and  the 


256  SPIXAL   CONCUSSION. 

resistance  to  be  overcome.  The  number  of  these  units  possessed 
by  a  current  has  no  medical  value  unless  the  interruption  action 
of  the  current  is  desired. 

"  The  ohm  is  the  unit  of  measurement  of  the  resistance  that 
a  current  meets  in  a  circuit.  In  the  medical  use  of  electricity  it 
is  an  important  factor,  since  there  is  so  much  resistance  to  be 
overcome ;  but  it  is,  after  all,  but  the  measure  of  a  negation,  so 
far  as  actual  working-  results  go." 

Ten  years  ago,  at  the  meetings  of  the   Chicago  Electrical 

Society,  of  which  I  was  vice-president,  the  electrical  engineers 

deplored  the  inaccuracy  of  measurements  in  those  days,  but  we 

have  lived  to  see  wonderful  changes  made  for  the  better  in  this 

■p 

and  other  electrical  matters.     The  old  formula,  C  = ,  can 

K,  +  r 

now  be   translated  into :  Current  in  amperes  =  electro-motive 

"p 

force  in  volts  divided  by  the  resistance  in  ohms,  so  that  C  ^=  —  = 
E  R 

E  =  C  Pv,  or  R  -. 
\j 

Examples. 

60  volts 

C  = =  12  amperes. 

5  ohms 

E  =  2  amperes  X  25  ohms  =  50  volts. 

800  volts 

R  = =  80  ohms. 

10  amperes 

Tlio  use  of  the  absolute  galvanometer  has  explained  ap- 
parent discrepancies  in  the  resistance  the  human  body  offers  to 
the  passage  of  the  galvanic  current. ,  De  Watteville*  had  re- 
marked variations  between  the  galvanometer  records  and  the 
number  of  cells  used,  and,  in  common  with  many  others,  blamed 
the  galvanometer  with  inaccuracy,  but  lie.  Waller,  and  Stone, 
independently,  ascertained  that  the  explanation  lay  in  the 
changes  of  resistance  in  the  patients.  For  instance,  with  four 
Leclanche  groups,  of  three  cells  each,  a  current-strength  of  two 
milliamperes  was  obtained  from  each  group.     After  joining  the 

*  Neui-olog.  Uentrulbliitt,  No.  9,  1886. 
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groups  in  succession  with  3,  6,  9,  12  elements,  Ohm's  law 
should  have  afforded  2,  4,  6,  8  miUiamperes ;  but  in  practice 
there  was  an  increase  from  2  to  5,  8.5  and  11.8  miUiamperes. 
De  Watteville  concludes  that  in  the  usual  medical  uses  of  elec- 
tricity the  body  resistance  diminishes  with  the  increase  of  the 
electro-motive  force.  Sudden  reversal  of  current  temporarily 
increases  the  recorded  current-strength,  but  the  needle  soon 
returns  to  an  equivalent  indication  as  before  the  reversal. 
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CHAPTER  XII. 

DIFFERENTIAL   DIAGNOSIS. 

Acute  myelitis  may  be  caused  by  a  concussion  to  the  spine, 
by  exposure  to  cold  and  wet,  by  general  inflammatory  condi- 
tions, by  diseases  such  as  small-pox,  diphtheria,  typhoid,  syphilis, 
and  cord  compression,  or  by  diseased  bones,  tumors,  or  thickened 
membranes.  It  may  accompany  Erichsen's  disease,  but  it  is  ob- 
served that  in  such  cases  the  acute  or  chronic  myelitic  symptoms 
preponderate,  and  thus  there  is  aff'orded  another  disproof  of  the 
fright  causation  of  concussion  symptoms  in  toto.  Acute  mye- 
litis may  be  general,  central,  transverse,  unilateral,  or  dissemi- 
nated ;  and  a  further  division  may  be  made  into  traumatic, 
syphilitic,  and  idiopathic.  The  bulbar  is  an  important  form  of 
central  myelitis.  There  is  great  variability  in  the  symptoms, 
due  particularly  to  the  different  degrees  of  acuteness  and  the 
location  of  the  inflammatory  process. 

In  the  premonitory  stage  there  are  in  some  cases  derangements 
of  sensation,  as  numbness,  tingling,  or  slight  pain  in  the  limbs 
and  back,  and  mild  fever  and  malaise ;  in  others  a  chill  is  fol- 
lowed by  rapid  temperature  increase.  Sometimes  paralysis, 
anaesthesia,  etc.,  develop  so  rapidly  as  to  suggest  cord  haemor- 
rhage, or  the  premonitory  symptoms  may  be  lacking. 

The  stag-e  of  irritation  is  attended  with  both  motor  and 
sensory  symptoms,  such  as  painful  sensations,  hypersesthesia, 
myalgic  pains,  and  sometimes  pain  in  the  hach^  tvJiich  is  not  m- 
creased  by  movements  of  the  spine,  and  this  pain  is  never  very 
prominent  unless  complicated  with  meningitis.  In  this  ability 
to  move  the  spine  without  increasing  the  pain,  and  in  the  ab- 
sence of  rigidity  of  the  back,  we  have  a  means  of  separating 
myelitis  from  Erichsen's  disease,  unless  the  tioo  conditions 
co-exist. 

(259) 


260  SPINAL   CONCUSSION". 

Shooting  pains  occur  sometimes  in  myelitis  and  are  absent 
in  Erlclisen^s  disease^  when  uncomplicated. 

The  girdle  sensation  occurs  more  frequently  in  myelitis 
than  it  does  in  Erichsen's  disease.  It  is  an  early  and  very  per- 
sistent symptom  in  the  former.  It  indicates  irritation  of  the 
posterior  nerve-root  fibres  in  both  complaints. 

Twitchings,  tremors,  cramps,  and  spasms,  and,  in  some  cases, 
bladder  symptoms  occur,  such  as  increased  frequency  of  micturi- 
tion, spasm  of  the  detrusor,  or  loss  of  expulsive  power. 

The  destructive  stage  develops  paretic  increase,  or  paral- 
ysis may  quickly  follow  with  analgesia  and  anaesthesia,  often 
of  the  "  dolorosa "  sort,  which  was  described  by  Charcot  as 
attended  with  a  diffused  sensation  of  vibration  and  pain  in  the 
whole  of  the  affected  extremity.  Many  cases  exhibit  serious 
impairment  of  the  bladder  and  rectal  functions ;  constipation  is 
common,  and  sphincter  paralysis  may  ensue.  Bed-sores  often 
appear  on  the  anaesthetic  side,  which  is  opposite  to  that  of  the 
cord-lesion.     Cerebral  symptoms  are  rare. 

The  reflexes  are  not  impaired  unless  the  reflex  arc  of  the 
part  is  involved,  and  may  be  increased  in  inferior  parts  if  secon- 
dary descending  degeneration  involve  the  pyramidal  tracts,  arrest- 
ing cerebral  control. 

When  the  cervical  region  is  affected  the  upper  and  lower 
limbs  may  be  paralyzed ;  priapism,  hyperpyrexia,  heart  and 
pulse  rapidity  or  irregularity,  with,  at  times,  prsecordial  pains, 
may  exist. 

Respiratory  derangements  may  be  caused  when  the  lesion 
is  in  the  upper  cord,  with  dyspnoea,  asphyxia,  and  bronchial  ob- 
struction, with  cough,  difficulty  in  breathing,  and  expectoration. 

The  acute  stage  may  terminate  in  death  or  a  clironic  mye- 
litis. Improvement  may  follow  with  rc-cstabhsliment  of  general 
health,  lessened  sensory  derangements ;  rarely  is  there  a  perfect 
cure,  as  paraparesis,  paraplegia,  or  mono[)legia,  with  spastic 
rigidity  may  persist  or  increase,  necessitating  tiie  use  of  crutches 
or  cane. 
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Chronic  myelitis  is  induced  by  the  same  causes  and  often 
follows  upon  the  acute  attack.  Divisions  may  be  made  into 
transverse,  disseminated,  annular  (when  on  the  cord  surface), 
focal,  or  general ;  further  classified  as  syphilitic,  compression, 
traumatic,  and  idiopathic  chronic  myelitis. 

It  may  appear  gradually  with  the  same  sensory  derange- 
ments, as  in  the  acute  form,  as  numbness,  "pins  and  needles," 
and  with  motor  troubles,  such  as  leg  weakness,  bladder  diffi- 
culty, and  obstinate  constipation. 

The  paralysis  is  usually  paraplegic  ;  most  cases  of  chronic 
paraplegia  depend  upon  chronic  myelitis,  or  an  acute  myelitis 
that  has  become  chronic.  The  trophic  condition  of  the  muscles, 
the  state  of  the  reflexes,  and,  indeed,  all  the  symptoms  depend 
upon  the  precise  location  and  extent  of  the  lesion.  Often 
rigidity  of  the  muscles  is  combined  with  loss  of  motor  power, 
and  myelitis  is  the  most  frequent  cause  of  spastic  paraplegia, — 
a  circumstance  which  Bramwell  emphasizes  as  necessary  to  keep 
in  view  in  the  diagnosis  of  supposed  cases  of  primary  lateral 
sclerosis. 

"The  general  health  is  usually  well  preserved,  and  the 
other  organs  and  systems  are,  as  a  rule,  healthy  ;"  a  state  of  things 
noted  by  that  author  (page  258)  and  attested  by  the  experience 
of  others.  But  the  paralysis,  nevertheless,  may  eventually  be- 
come complete,  to  the  extent  of  confining  the  patient  to  his 
bed ;  sloughs,  cystitis,  kidney,  lung,  or  bladder  complications 
may  develop '  as  direct  consequences.  When  the  myelitis  is 
caused  by  compression  and  the  membranes  are  involved,  the 
symptoms  become  complex  and  partake  of  those  characteristic 
of  extra-medullary  lesions. 

The  course  is  usually  very  protracted  ;  death  is  frequent  by 
extension  of  the  disorganization,  occasional  arrest  of  the  process 
occurs,  and  very  exceptionally  a  cure  is  complete. 

Acute  leptomeningitis  sjpinalis  is  most  frequently  caused  by 
exposure  to  wet  and  cold,  and,  in  some  cases,  by  blows  upon 
the  spine,  or  by  other  traumatic  influences.     The  onset  is  with 
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headache,  irritabihty,  vomiting,  shght  fever,  and  maybe  a  rigor 
or  convulsion.  The  spinal  symptoms  are  more  of  an  irritating 
than  destructive  character. 

Pain  in  the  back  is  increased  by  the  slightest  movement, 
hut  not  usually  aggravated  hy  pressure  or  taps  on  the  sj)ine, 
which  signify  irritation  of  the  sensory  filaments  in  the  mem- 
branes, and  afford  a  resemblance  to  symptoms  of  Erichsen's 
disease,  in  t\diich,  in  addition  to  the  spinal-root  irritation,  there 
are  evidences  of  external,  but  adjacent,  inflammatory  or  irrita- 
tive conditions  existing  in  the  spinal,  osseous,  and  ligamentous 
structures. 

Shooting  pains  (hypersesthesia)  exist,  with  spasms  and 
muscle  tenseness,  and,  in  consequence  of  the  muscular  con- 
tractions, there  -  is  spinal  rigidity,  often  with  retracted  head  or 
other  cramped  positions.  There  is  a  tendency  to  draw  the 
legs  up  to  the  body  in  bed,  and,  in  fact,  an  apparent  endeavor 
to  ease  by  flexion  the  irritated  muscular  areas.  Constipation 
is  frequent  and  bladder  troubles  are  occasional.  Paralyses  and 
sensory  aberrations  may  follow.  The  fever  is  irregular  and 
may  reach  104°  F. ;  there  is  intense  suffering  and  sleeplessness, 
and  emaciation  may  rapidly  take  place.  When  the  membranes 
of  the  cord  are  alone  affected  cerebral  symptoms  are  absent. 
Death  may  occur  in  a  few  days,  but  in  traumatic  and  tubercular 
cases  the  tendency  is  to  become  chronic. 

Chrome  leptomenuicjltls  spinaUs  may  result  from  the 
acute  attack  or  gradually  be  induced  by  the  same  causes. 
There  is  no  fever  in  the  gradual  cases.  The  prominent  symp- 
toms are:  pain  in  tlie  back,  "  increased  by  movement,  sometimes, 
however,  amounting  only  to  heavy,  dull  discomfort,  and  accom- 
panied by  some  stifthess  of  the  back,  and,  when  in  the  cervical 
region,  by  some  retraction  of  the  head.  The  pain  is  increased 
by  pressure  on  the  spine,  and  its  increase  by  movement  may 
cause  a  fixation  of  mobile  parts,  as  the  neck,  in  some  abnormal 
position.  The  pain  is  apparently  due  to  tlic  irritation  of  the 
meningeal  nerves,  and  the  rigidity  is  to  be  regarded  as  a  reflex 
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effect  of  this  irritation."*  The  back  may  be  very  sensitive  to 
heat  or  cold,  and  a  hot  or  cold  sponge  applied  to  parts  of  the 
back  may  reveal  the  chief  seat  of  the  disease. 

Motor  weakness  may  proceed  to  paralysis  of  limited  parts. 
Wasting,  with  diminished  or  abolished  reflexes,  may  supervene, 
and  other  symptoms  of  chronic  myelitis  be  also  present.  The 
prognosis  is  uncertain,  depending  usually  upon  complications. 

Meningo-myelitis^  frequently  mentioned  by  Erichsen,  is  a 
combination  of  the  two  inflammatory  conditions  often  found 
co-existing,  but  not  necessarily,  with  Erichsen's  disease,  except 
as  a  frequent  consequence  thereof 

Some  major  symptoms  of  spinal  concussion,  or  of  that 
particular  kind  we  denominate  Erichsen's  disease,  closely  resem- 
ble, if  they  are  not  identical  with,  those  found  in  meningitis  and 
myelitis  of  a  chronic  career,  nnd,  indeed,  those  inflammatory 
disorders  may  be  merged  with  concussion  symptoms  inextricably; 
but,  while  meningo-myelitis  may  complicate,  it  can  be  readily 
separated  from  Erichsen's  disease  by  the  former  not  necessarily 
being  attended  with  insomnia,  headaches,  inco-ordination,  the 
peculiarities  of  appearance,  the  demeanor,  the  disposition,  par- 
ticularly the  emotionalism  and  special-sense  alterations;  memory 
defects,  vertigo,  flushings,  sexual  impairment,  appetite  lessened, 
business-ability  loss,  hyperidrosis,  cold  extremities,  and  particu' 
larly  the  electrical-reflex  quantitative,  with  absence  of  quali- 
tative, change.  Myelitis  afl'ords  the  reactions  of  degeneration 
which  are  not  present  in  Erichsen's  disease,  and  priapism  occurs 
at  times,  which  is  more  a  myelitic  than  concussion  symptom. 

Pachymeningitis  externa  symptoms  are  mainly  those  of 
Pott's  disease  of  the  spine,  which  is  frequently  a  cause;  and, 
even  when  it  is  dependent  on  a  thickened  dura,  from  extensive 
exudates,  the  compression  symptoms  are  so  localized  that  errors 
of  diagnosis  should  not  occur,  the  main  seat  of  symptoms  being 
below  the  level  of  the  lesion. 

Pacliymeningitis   interna   Jiannorrhagica    is   usually  both 

*  Gowers'  Diseases  of  the  Xervous  System,  vol.  i,  p.  199. 
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cerebral  and  spinal,  and  the  symptoms  are  those  of  a  chronic 
and  ill-defined  meningitis,  such  as  back  pains,  rigid  spine, 
shght  motor  and  sensory  irritation,  and  impairment.  Meningeal 
haemorrhages  are  likely  to  occur  with  symptoms  of  cerebral 
hsematoma. 

Pachymeningitis  interna  TiypertropMca  is  a  chronic  thick- 
ening of  the  internal  surface  of  the  dura  mater  confined  to 
the  cervical  cord,  producing  such  characteristic  sensory,  motor, 
and  atrophic  conditions,  with  contractures  and  deformities,  as 
are  not  to  be  confused  with  the  peculiarities  of  Erichsen's 
disease. 

Polio-myeUtis  anterior  acuta  is  mainly  a  disease  of  infants, 
being  rare  in  the  adult.  It  is  an  inflammation  of  the  anterior 
cornua  of  gray  matter  and  exhibits  characteristic  paralytic 
symptoms,  which  appear  at  once,  and  not  later,  as  in  other 
disorders.  One  or  more  limbs  may  be  inA'olved,  or  even  part 
of  a  limb.  E-emak  describes  an  upper-  and  fore-  arm  type.  The 
presence  of  degeneration  reactions,  with  absence  of  sensory 
disturbances,  sufficiently  characterize  this  disease,  apart  from 
other  spinal  ailments;  and  it  should  not  be  confused  with 
ordinary  acute  or  chronic  myelitis  occurring  in  the  anterior 
spinal  gray,  particularly  when  associated  with  sensory  disturb- 
ances indicating  posterior  cornua  involvement  in  addition, 

PoUo-myelitis  anterior  subacuta  is  a  rare  disorder,  with 
myelitic  symptoms,  caused  by  disease  restricted  to  the  anterior 
cornua  of  the  spinal  cord.  In  the  ascending  type  the  lower  leg 
is  first  affected  by  a  paralysis  which  extends  upward,  and 
next  the  finger  extensor  muscles  are  attacked,  with  arm  paral- 
ysis occurring  later.  In  the  descending  type  the  upper  ex- 
tremities arc  the  first  and  the  lower  the  last  to  suffer.  Thougli 
there  may  be  some  aching  in  the  back,  other  sensory  derange- 
ments are  not  marked,  and  there  are  no  cerebral  symptoms. 

Progressive  muscular  atrophy  is  a  gradual  "drying  up" 
of  one  set  of  muscles  after  another,  witli  some  myalgia,  but 
no    other    disturbance    of   sensibility.     The    patient    is    often 
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unaware  of  the  presence  of  the  disease  until  advanced  atrophy 
has  occurred.  The  "skeleton-men "  of  the  museums  are  vic- 
tims of  this  spinal  disorder,  which  is  due  to  a  localized  disease 
of  a  portion  of  the  anterior  gray  cornua. 

Primarij  lateral  sclerosis  is  a  rare  disease,  of  unknown 
origin,  located  in  the  crossed  pyramidal  tracts  of  the  spinal  cord, 
causing  spastic  paraplegia,  without  pain,  but  with  exaggerated 
reflexes  and  ankle-clonus.  The  staggering  gait  of  this  disease 
resembles  that  of  a  badly-intoxicated  person,  and  is  its  most 
noticeable  peculiarity. 

Secondary  lateral  sclerosis  is  similarly  attended  with  motor 
weakness  in  the  legs,  rigidity,  spasms,  and  increase  of  the  deep 
reflexes;  but  sensory  disturbances,  due  to  posterior  nerve-root 
pressure,  accompany  this  form.  Its  origin  is  in  a  transverse 
myelitis  or  slow  compression  of  the  cord.  One  side  may  be 
affected  by  a  descending  degeneration  of  the  crossed  pyramidal 
tract  from  the  brain.  As  in  chronic  myelitis,  of  other  types, 
the  major  concussion  symptoms  are  absent,  such  as  back  pains, 
rigidity,  insomnia,  headaches,  emotionalism,  etc. 

Amyotropliic  lateral  sclerosis  is  an  affection  of  the  pyramidal 
tracts  and  anterior  cornua,  in  which  the  symptoms  of  progress- 
ive muscular  atrophy,  primary  lateral  sclerosis,  and  pachy- 
meningitis cervicalis  hypertrophica  are  united.  It  is  invariably 
fatal  and  not  likely  to  be  confused  with  other  spinal  disorders. 

Locomotor  ataxia^  or  tabes  dorsalis,  from  disease  of  the 
posterior  columns  of  the  cord,  is  characterized  by  inco-ordination, 
walking  being  difficult  unless  the  patient  can  see  the  motions 
of  his  feet;  lightning  pains,  often  abolition  of  the  tendon 
reflexes,  visible  ocular  troubles,  decided  general  anaesthesia  of 
both  sides,  retarded  sensation  conduction,  girdle  pains,  and  skin 
hypera3sthesia.  The  disorder  is  chronic  and  may  last  twenty 
years.  Long  remissions  may  occur,  during  which  there  may 
be  decided  improvement  or  an  arrest  of  the  symptoms  at  any 
stage;  but  often  some  accident  or  intercurrent  sickness  may  re- 
start the  disorder  upon  its  course,  or  such  renewal  of  symptoms 
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may  occur  without  assignable  cause.  The  form  of  insanity 
known  as  paretic  dementia  is  sometimes  associated  with  or 
follows  from  locomotor  ataxia.  Vertigo  and  headache  are 
uncommon.  Sleep,  appetite,  and  digestion  are  apt  to  be  good, 
and  when  insomnia  exists  it  is  usually  from  the  persistence 
of  sharp  pains,  and  their  cessation  enables  the  patient  to  fall 
into  a  sound  slumber, — a  condition  markedly  different  from  that 
of  Erichsen's  disease,  where  the  sleep  is  constantly  disturbed. 
It  is  now  well  established  that  tabes  may  be  caused  by  a  spinal 
concussion, 

Cereoro-sjmial  sclerosis  may  be  induced  by  a  blow  on  the 
head  or  spine,  and  consists  in  disseminated  nodules  or  patches 
of  degeneration  scattered  through  the  nerve-centres,  and  some- 
times in  peripheral  nerves.  Visible  jerking  tremors,  advancing 
to  general  shakiness  on  attempting  voluntary  movements,  with 
comparatively  insignificant  sensory  disturbances,  are  the  essen- 
tials; and,  in  the  absence  of  back  pains,  rigidity,  sleeplessness, 
and  other  symptoms,  it  differs  decidedly  from  Erichsen's  disease. 

Parahjsis  ascendens  acuta,  or  Landry's  ascending  paralysis, 
is  a-  formidable  disorder,  of  which  the  morbid  anatomy  is  un- 
known, with  an  average  duration  of  from  eight  to  twel\e  days. 
Some  cases  end  fatally  in  three  days  up  to  three  Aveeks,  Only 
a  few  recoveries  are  known.  There  are  no  sensory  derange- 
ments, no  degeneration  reaction,  nor  atroph}'.  The  disease  begins 
by  paralysis  in  the  toes,  with  an  upward  paralytic  tendency, 
until  there  is  general  paralysis  and  the  medulla  is  involved,  and 
death  occurs  from  asphyxiation. 

The  compression  disorders,  such  as  proceed  from  tumors, 
haemorrhages,  effusions,  bone  dislocations,  etc.,  are  sufficiently 
localized  and  distinct  in  their  symptoms  to  require  but  bare 
mention  here. 

Hysterical  paraplegia  is  essentially  a  disease  of  the  female, 
and  occurs  oftenest  in  yo\nig  and  hysterical  women.  It  may 
come  on  gradually  or  suddenly,  and  be  incomplete  or  complete. 
The  legs  may  be  flaccid  or  rigid,  ankle-clonus  may  be  present, 
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and  there  may  be  a  close  resemblance  to  spastic  paraplegia.  The 
reaction  of  degeneration  is  never  present;  all  forms  of  skin 
sensibility  may  be  abolished,  together  or  separately;  retention 
of  urine  is  common ;  after  a  fit  of  emotional  disturbance  the 
urma  spastica^  or  great  quantities  of  limpid  urine,  may  be 
passed.  The  previous  hysterical  character  of  the  person,  with 
\he  fades  hysterica  of  Todd  and  the  usual  uterine  or  ovarian 
disturbance,  should  be  duly  regarded.  But  organic  disease  may 
exist  in  an  hysterical  person,  and  a  paraplegia  be  due  to  that 
instead  of  to  a  functional  derangement. 

Hysteria  in  general  has  been  discussed  by  Putnam,  Charcot, 
Oppenheim,  Erichsen,  and  others,  in  its  relation  to  spinal  con- 
cussion, with  the  result  of  establishing  the  fact  that  the 
emotional,  sensory,  and  motor  troubles  of  a  genuine  case  of 
Erichsen's  disease  are  not  hysterical,  and  have  but  a  superficial 
resemblance  to  hysteria.  Furthermore,  it  should  be  borne  in 
mind  that  hysteria  itself  is  a  genuine  enough  complaint,  some- 
times a  fatal  one,  and  indicates  a  depraved  nervous  control 
which  may,  particularly  in  a  female,  with  or  without  predispo- 
sition, have  its  origin  in  traumatism  or  fright.  I  have  known 
the  latter  to  cause  hysterical  insanity,  which  is  as  real  and  as 
"functional"  a  disorder  as  melancholia.  Sickness  or  injuries 
notably  have  some,  if  not  many,  hysterical  symptoms  as  a  com- 
plication. There  are  some  hysterical  persons  who  are  such  by 
reason  of  faulty  training,  congenital  defects,  or  other  lack  of 
proper  organization;  nevertheless,  their  condition  is  a  pitiable 
and  often  irremediable  one,  and  may  be  as  much  so  as  that  of 
an  epileptic  or  idiot. 

Page's  use  of  the  term  hysteria  to  indicate  "loss  of  control 
and  will-enfeeblement,"  under  the  heading  of  "Functional  or 
Neuro-mimetic  Disorders,"  may  as  properly  be  extended  to  in- 
clude most  forms  of  insanity  and  bodily  diseases.  Moral  treat- 
ment alone  may  benefit  hysteria,  and  so  it  may  also  insanity,  and 
even  organic  bodily  diseases,  within  certain  limits. 

Erichsen  well  says  that  the  term  hysteria  has  been  used 
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"to  hide  our  ignorance  of  what  this  condition  really  consists. 
To  me,  I  confess,  the  sight  of  a  man  of  middle  age,  previously 
strong  and  healthy,  active  in  his  business  and  in  all  the  relations 
of  life,  suddenly  rendered  'hysterical,'  not  merely  for  a  few 
hours  or  days,  by  some  sudden  and  overAvhelming  calamity  that 
may  for  the  time  being  break  down  his  mental  vigor,  but  con- 
tinuously so,  for  months  or  years,  is  a  most  melancholy  spectacle, 
and  is  a  condition  that  certainly,  to  my  mind,  is  an  evidence  of 
the  infliction,  in  some  way,  of  a  serious,  and  for  the  time  being, 
disorganizing  injury  of  the  nervous  system,  though,  happily, 
that  injury  is  not  in  general  of  a  permanent  nature  or  attended 
by  organic  changes." 

The  liability  of  hysteria  complicating  or  being  caused  by 
spinal  concussion  should  be  placed  upon  the  same  plane  as  that 
of  other  disorders,  such  as  tabes,  syphilis,  etc.  A  predisposition 
may  exist  in  an  hysterical  person  to  render  the  emotional  and 
some  sensory  and  motor  symptoms  more  pronounced,  but  that 
hysteria  alone  may  cause  Erichsen's  disease,  or  anything  resem- 
bling it,  except  very  superflcially,  has  been  fully  disproven  by 
Knapp,  Putnam,  Oppenheim,  and  the  admissions  of  Charcot; 
the  latter  was  doubtless  led  into  error  at  first  by  the  well-known 
impressionability  of  the  French,  who  afl'ord  more  hypnotics,  hys- 
terical persons,  and  excitable  neurotics  than  most  other  people. 
Charcot  and  his  school  could  experiment  with  auto-suggestion 
many  years,  with  far  less  results,  upon  the  English,  Germans, 
Scandinavians,  and  especially  Hollanctcrs.  Essentially  this  is 
the  method  of  the  "  Christian  Scientists,"  and  other  such  igno- 
rami.  Undoubtedly  many  "  cures  "  are  eflected  by  such  people, 
where  little  or  nothing  was  the  matter,  by  solemnly  insisting 
that  there  is  nothing  tlie  matter;  but  when  the  ailment  is  genu- 
ine, beyond  doubt,  it  can  no  more  be  cured  by  such  means  than 
auto-suggestion  can  institute  a  real  Erichsen  disease,  or  anything 
that  closely  resembles  it,  in  a  previously  healthy  person. 

When  there  is  such  wide-spread  ignorance  of  the  nature 
of  Erichsen's  disease,  even  among  physicians,  it  is  not  probable 
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that  the  symptoms  are  due  to  suggestion  from  medical  attend- 
ants, for  with  such  misinformation  paralyses  and  rigid  legs 
would  predominate,  as  in  my  Case  II  of  probable  malingering, 
those  features  being  the  most  likely  to  pass  current  among  the 
laity  and  poorly-educated  medical  men  as  evidences  of  concus- 
sion symptoms. 

There  is  no  doubt  but  that  many  cases  of  imposture, 
absurdly  apparent  as  such  to  the  informed,  have  succeeded  in 
securing  damages,  through  want  of  knowledge  on  the  part  of 
the  lawyers  of  the  defense  as  to  what  constituted  concussion 
symptoms. 

The  matter  of  nervous  mimicry  of  organic  diseases  in  gen- 
eral was  discussed  by  Sir  James  Paget,  whom  Page  quotes  ex- 
tensively. The  entire  ground  has  been  more  carefully  and 
recently  traversed,  as  mentioned  in  other  parts  of  this  book. 
Buzzard  *  discusses  the  "  Differential  Diagnosis  between  Certain 
Hysterical  Conditions  and  Myelitis,"  in  which  he  found  that 
electrical  tests,  as  a  rule,  sufficed  to  tell  them  apart. 

Conscious  and  unconscious  exaggeration  of  symptoms  may 
complicate  genuine  cases  or  constitute  a  large  element  of  fraud. 
About  the  most  laughable  instance  of  downright  shamming  I 
ever  met  was  in  a  fairly  well-to-do  butcher,  who  desired  an  in- 
crease of  pension  from  the  government  for  alleged  injuries  sus- 
tained in  the  late  war.  Throwing  him  upon  his  own  resources 
for  symptom  descriptions,  he  said  that  he  was  "  diseased  in  his 
nerves,"  but,  as  he  could  not  tell  in  what  way,  a  few  suggestions 
of  absurd  troubles  were  promptly  acknowledged : — 

His  neck  felt  as  though  it  were  a  yard  long. 

He  slept  only  by  alternate  hours. 

He  dreamed  the  same  thing  every  night  for  a  year. 

One  leg  felt  as  though  it  were  burning  up  and  the  other  as 
though  frozen. 

He  said  his  sense  of  smell  was  lost,  and  he  pretended  not  to 
be   able   to    recognize    strong    ammonia,  though  it  made  him 

*  Diseases  of  the  Nervous  System.    London,  1882. 
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gulp  and  his  eyes  water  when  a  bottle  of  it  was  applied  to 
his  nose. 

When  I  asked  him  if  he  did  not  see  a  cross  constantly 
present  before  one  eye  and  a  circle  before  the  other  he  gave 
rather  a  faint  assent,  as  it  dawned  on  his  fraudulent  and  stupid 
intellect  that  there  were  such  things  as  tests  for  imposture. 

A  perfectly  honest  plaintiff  may,  through  emotional  dis- 
turbance, exaggerate  his  symptoms  without  knowing  it ;  or 
many  litigants,  with  the  silly  idea  that  they  are  helping  the 
lawyers,  may  lie  about  their  symptoms.  They  should  be  re- 
peatedly and  sternly  warned  against  any  such  attempts  to 
deceive,  either  the  lawyer  or  physician,  as  dangerous  to  their 
interests. 

Litigation  symptoms^  so  called,  are  not  a  necessary  part  of 
Erichsen's  disease,  and  hence  should  be  differentiated  from  the 
other  troubles  as  too  frequently  superimposed  upon  concussion 
derangements.  The  essential  element  is  n-orry-aggravation  of 
the  disease.  All  the  facts  as  to  the  amount  of  damages  claimed 
and  the  prospects  of  a  settlement  or  the  suit  dragging  along  for 
years  should  be  considered  in  the  light  of  business  annoyances, 
which  we  know  are  often  alone  sufficient  to  destroy  health  and 
mental  peace  in  previously  healthy  persons.  The  effect  of  liti- 
gation of  any  kind,  other  than  damage  suits,  is  to  disturb  mental 
and  bodily  equilibrium  ;  it  debilitates  and  irritates.  In  damage 
suits  it  is  to  be  considered  as  aggravating,  but  not  as  productive 
of  the  symptoms  of  Erichsen's  disease. 

Malingering. — In  Dunglison's  "  Medical  Dictionary  "  and 
Ogsten's  "  Medical  Jurisprudence,"  as  well  as  elsewhere,  classi- 
fications of  feigned  diseases  are  made,  Ogsten's  being — 

"  1.  Eeigned  diseases  strictly  so  called,  or  those  which  are 
altogether  fictitious. 

"  2.  Factitious  diseases,  or  tliose  which  arc  wliolly  produced 
by  the  patient,  or,  at  least,  with  his  connivance ;  and  to  these 
have  been  added,  by  some  writers, 

"  3.  Exaggerated  diseases,  or  tliose  which,  existing  in  some 
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degree  or  form,  are  pretended  by  the  party  to  exist  in  a  greater 
degree  or  different  form. 

"  4.  Aggravated  diseases,  or  those  which,  originating  in  the 
first  instance  without  the  person's  concurrence,  are  intentionally 
increased  by  artificial  means." 

The  disposition  to  sham,  to  defraud,  to  play  the  hypocrite, 
to  delude,  to  pretend,  is  an  all  too  universal  trait,  but  one  that 
has  been  legitimately  inherited  from  our  most  remote  and  beast- 
liest of  ancestors.  It  is  essentially  a  trait  most  conspicuous  in 
the  fox,  opossum,  snake,  and  other  animals  that  are  compelled 
to  resort  to  strategy  or  stealth  to  procure  a  living  or  to  escape 
enemies.  The  human  exhibition  of  the  propensity,  as  exhibited 
most  frequently  in  politics,  in  the  church,  in  society,  and  in 
business,  has  the  identical  animal  origin,  and  the  doctrine  of 
evolution  teaches  us  that  the  "  manliest  man  "  is  he  who  despises 
intrigue,  subterfuge,  falsehood,  and  prevarications,  and  pursues 
a  straightforward,  frank,  fearlessly  honest  course  in  life,  even 
though  it  entail  apparent  disadvantage.  The  real  advantage 
comes  in  preservation  of  self-respect  and  freedom  from  manifold 
"  carking  cares,"  which  latter  the  atavistic  sneak,  however 
wealthy,  cannot  escape. 

This  moralizing  is  pertinent  in  connection  with  my  claim 
that  the  previous  good  character  of  the  plaintiff  entitles  his 
assertions  to  respect  if  not  to  full  credence.  If  the  man  is  a 
politician  and  a  low  character  generally  his  claims  should  be 
regarded  with  suspicion. 

Malingerers,  as  a  rule,  are  of  this  low  type,  possessed  of  a 
species  of  low  cunning  that  links  them  to  animals  ;  and  they  are 
as  truly  reversionary  to  a  primitive  animal  disposition  as  are  the 
other  monstrosities,  mentally  and  physically  arrested  in  develop- 
ment, that  Rokitansky  preceded  the  evolutionists  in  properly 
classifying.  This  trickiness  is  very  apt  to  be  associated  with 
other  mental  defects,  such  as  stupidity  or  a  craftiness  that  over- 
reaches itself  All  these  matters  should  be  properly  considered 
by  the  physician,  and  if  he  knows  what  constitutes  Erichsen's 
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disease  it  is  next  to  impossible  to  impose  upon  him  with  any 
medley  of  nonsensical  symptoms  such  as  the  ignorant  assume, 
and  almost  invariably  the  malingerer  is  ignorant ;  for  the  mental 
breadth  necessary  to  successfully  feign  this  disorder  -svould  cer- 
tainly deter  the  possessor  of  that  intelligence  from  so  doing. 

Tidy  and  other  authors  on  medical  jurisprudence  may  be 
referred  to,  especially  for  starvation  tests  in  suspected  simula- 
tion. The  well-known  symptoms  of  bromism  in  the  fetid 
breath,  the  eruptions,  the  mental  hebetude  should  be  remem- 
bered where  the  excessive  use  of  the  bromides  is  alleged  or  sus- 
pected, and  the  great  value  of  electrical  tests,  when  properly 
used,  should  also  be  recalled. 

An  ignorant  or  a  skilled  malingerer  may  easily  impose 
upon  an  ignorant  physician,  exactly  as  the  uninformed  in  every 
department  of  life  may  be  taken  advantage  of  in  business. 
Neither  an  ignorant  nor  skilled  malingerer  can  impose  upon 
the  educated  physician  who  has  proper  opportunities  for  investi- 
gating the  alleged  complaint.  Of  course  it  is  to  be  taken  for 
granted  that  this  is  exclusive  of  the  honesty  or  dishonesty  of  the 
physician,  who  may  possess  either,  whether  he  is  unlearned  or 
highly  skilled,  for  it  is  conceivable  that  a  medical  man  may  lend 
himself  to  fraud  ;  but  I  think  the  tendency  of  a  scientific  edu- 
cation is  to  inculcate  truthfulness  in  all  things,  though  in  no  in- 
stance must  skill  and  honesty  be  considered  inseparable,  and, 
on  the  other  hand,  very  stupid  persons  may  be  perfectly  reliable. 

The  physician  familiar  with  a  certain  disease  does  not  need 
rules  for  the  detection  of  simulation,  as  feigned  symptoms  un- 
failingly strike  him  as  grotesque.  Tlie  bank-teller  need  not  be 
told  how  to  distinguish  counterfeit  coins. 

Paraplegia  Depending  upon  Idea. — Under  this  term  ])r. 
Kusscll  llcynolds  described  certain  cases  of  paralysis  depending 
upon  imagination  in  whicli  tlierc  was  no  intention  to  deceive, 
and  the  patients  thought  they  really  were  afflicted  with  some 
organic  disc^ase.  Some  of  these  were  doubtless  hysterical,  others 
hypochondriacal,  and  still  others  differed  from  either.      They 
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were  of  nervous  temperaments,  exhibited  in  twitchings,  start- 
ings,  and  fibrillary  tremors  ;  myalgic  pains  were  common  ;  the 
heart  was  easily  excited ;  fatigue  was  readily  produced  by  exer- 
tion or  excitement ;  in  short,  they  were  neuropathic.  They 
were  sleepless  and  restless,  rising  early  and  unrefreshed ;  the 
stomach  was  deranged  and  constipation  common ;  reflexes  ex- 
aggerated, muscles  soft  and  flabby ;  there  was  general  but  not 
localized  wasting ;  sensibility  was  not  affected,  and  no  bladder 
trouble  existed.  "  The  loss  of  motor  power  is  seldom,  if  ever, 
complete,  and  often  presents  anomalous  characters;  for  example, 
a  patient  who  can  neither  stand  nor  walk  will  move  the  legs  in 
any  direction  when  in  bed.  'Ideal  paraplegia'  often  lasts  a  long 
time,  it  may  be  years,  and  it  is  sometimes  most  difficult  to  cure," 
says  Reynolds.  The  absence  of  the  peculiar,  constant  insomnia, 
the  back  symptoms,  the  emotional  disturbances,  and  any  of  the 
sensory  observations  of  Erichsen's  disease  distinguish  this  mainly 
hypochondriacal  disorder  apart. 

Malarial  paraplegia^  rare  even  in  malarial  districts ;  inter- 
mittent in  character ;  organic  symptoms  are  absent,  and  it  has 
nothing  in  common  with  Erichsen's  disease. 

Anwmic  p)arap)legia^  from  cessation  of  blood-supply  to  the 
lower  end  of  the  cord.  Bramwell  states  that  weakness  of  lower 
extremities  may  follow  in  some  cases  of  aortic  regurgitation. 

Alcoliolic  Paraplegia. — Broadbent,  Wilks,  Buzzard,  and 
others  have  shown  that  in  this  there  is  a  close  resemblance  to 
acute  ascending  paralysis  in  the  order  of  development,  the  de- 
generation reaction,  and  myalgic  pains.  Abstinence  from  alcohol 
causes  recovery. 

Anewismal  Paraparesis. — T  have  had  a  few  cases  of  ab- 
dorninal  aneurism,  where,  in  addition  to  the  solar-plexus  press- 
ure and  other  symptoms  of  aneurism,  there  was  a  marked  leg 
paresis,  a  giving  out  of  the  ability  to  perambulate.  I  corre- 
sponded with  Dr.  Roberts  Bartholow  concerning  one  such  case, 
in  which  he  diagnosed  the  aneurism  and  cured  it.  The  case 
had  been  pronounced  one  of  ataxia  by  other  physicians. 


18 


274  SPINAL   CONCUSSION-. 

Keur asthenia  spinalis  is  common  in  males  between  the  ages 
of  twenty-five  and  forty,  and  is  characterized  by  leg  weakness 
and  general  fatigue.  The  back  and  legs  ache,  and  there  may 
be  spinal  tenderness,  some  parsesthesia,  but  no  anaesthesia,  and 
the  tendon  reflexes  are  exaggerated.  Sleep  is  unrefreshing. 
Sexual  excess  is  the  most  frequent  cause. 

There  is  no  fixation  of  the  spine,  disturbed  sleep,  pain  on 
moving  the  back,  emotionalism,  etc.,  as  in  Erichsen's  disease. 

Spinal  irritation  occurs  between  the  fifteenth  and  thirty- 
fifth  year,  oftener  in  women  than  men,  with  pain  in  the  back, 
tenderness  of  the  vertebral  spines,  the  pain  being  "dull,  sicken- 
ing "  between  the  shoulder-blades  or  lower  dorsal  region,  and 
sometimes  down  the  sciatic  nerves.  The  motor  functions  of  the 
cord  are  intact,  and  in  this  particular,  as  well  as  in  many  others, 
it  totally  differs  from  Erichsen's  disease.  The  origination  can 
usually  be  traced  to  nervous  exhaustion.  I  knew  one  case  to  be 
caused  by  overstudy  in  a  young  lady  of  eighteen. 

Cerebral  concussion  may  have  occurred  with  the  spinal 
concussion,  but  the  loss  of  consciousness,  vomiting,  irritative 
phenomena,  and  sometimes  j^9rtr«7/y^ic,  not  paretic,  consequences 
of  cerebral  concussion  are  notoriously  absent  in  spinal  concus- 
sion, in  tvJiich  there  is  no  loss  of  consciousness  nor  other  stages 
of  the  cerebral  disturbance.  Further,  the  cerebral  injury  often 
produces  opposite  hemiplegia,  and  the  paresis  of  spinal  concus- 
sion is  unilateral.  It  is  worth  remembering  that  a  blow  upon 
the  head  may  produce  spinal,  and  one  upon  the  spine  cerebral, 
symptoms  by  transmission. 

Tranmatic  insanities  from  head  wounds  are  usually  charac- 
terized by  cither  profound  dementia  (great  stu])idity)  or  grand 
delusions,  extreme  suspiciousness,  groat  irritability,  epilepsy, 
logical  perversion,  and  passionate  outbiu'sts.  As  Kraft't-Ebing 
has  shown,  the  spinal-('oncussion  type  differs  utterly  from  these 
symptoms  in  the  dejection,  self-concentration,  the  dwc^lling  upon 
the  accident,  the  anxiety,  etc.,  and  I  incline  to  the  belief  that 
melancholia  is  the  more  frequent  mental  derangement,  when  it 


DIFFERENTIAL   DIAGNOSIS.  275 

does  occur,  attending  spinal  injuries,  while  this  depressed 
psychosis  is  plainly  not  observed  in  mental  disorders  following 
head  wounds. 

Spinal  anosmia  is  not  now  regarded  as  properly  designating 
any  set  of  symptoms.  It  was  a  hypothetical,  unproved  disorder 
at  the  time  Erichsen  wrote,  and  has  been  abandoned  through  its 
supposed  symptoms  being  absorbed  into  other  'ailments. 

SypTdlis  may  cause  a  great  array  of  spinal  disorders,  mainly 
such  as  are  induced  by  neoplastic  growths  in  general,  such  as 
membrane  thickening,  pressure  symptoms,  interferences  with 
cord  functions  at  various  levels  through  disseminated  or  focal- 
ized gummata,  but  there  is  no  tenderness  of  the  back  nor  in- 
ability to  rotate  or  flex  the  spinal  column ;  the  insomnia  does 
not  exist,  and  syphilis  cannot  cause  Erichsen's  disease  nor  a 
sufficient  portion  of  its  symptom-grouping  not  to  be  distin- 
guished apart.  Fleeting  and  excruciating  pain  and  paralyses 
characterize  syphilis,  and  there  is  a  syphilitic  insanity  recog- 
nizable by  alienists. 

Rheumatism  could  never  be  seriously  urged  as  resembling 
Erichsen's  disease  in  symptomatology. 

Sprains^  strains,  and  lurencJies  of  the  spinal  region,  such 
as  ordinarily  occur  without  involving  important  structures,  do 
not  set  up  the  persistent,  agonized,  enduring  Erichsen's  disease ; 
but  when  the  deeper  nerve-structures  are  injured,  sprains,  strains, 
and  wrenches  are  as  potent  as  blows  upon  the  back  or  general 
concussion  in  instituting  concussion  symptoms. 

Surgical  shock  is  often  confused  with  the  "  nervous  shock  " 
of  Page.  The  former  is  a  transient  condition  and  the  latter  a 
mere  fabrication. 
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CHAPTER  XIII. 

PATHOLOGY. 

Spinal  injury,  with  or  without  bone  fracture  or  dislocation, 
has  caused  myehtis,  meningitis,  and,  more  often,  meningo- 
myeUtis  for  the  two  pathological  conditions  generally  exist 
together,  particularly  when  chronic.  Ollivier,  Abercrombie,  and 
Erichsen  were  certainly  justified  by  the  pathological  knowledge 
of  their  periods  in  referring  the  symptoms  to  inflammatory  cord 
conditions.  Chronic  meningitis  with  less  myelitic  influence 
more  closely  resembles  Erichsen's  disease  in  symptomatology  than 
any  other  disorder.  The  mention  of  spinal  anaemia  as  co-existing 
with  hypersemia  of  the  cord  was  an  acknowledgment  by  Erich- 
sen  of  vascular  irregularities  that  account  best  for  many  phe- 
nomena. But  spinal  ansemia  has  not  been  accepted  by  the 
profession  as  presenting  any  definite  set  of  troubles  that  could 
not  be  caused  by  other  influences.  Cerebral  anaemia  can  be 
recognized,  but  not  the  corresponding  spinal  anaemia,  and  there 
are  physical  and  anatomical  reasons  for  the  two  parts  not  par- 
ticipating equally  in  the  effects  of  a  lessened  blood-supply.  In 
the  upright  position  the  heart  forces  the  blood  to  the  brain 
against  the  gravitating  tendency, — a  condition  for  which  there 
is  no  parallel  in  the  cord,  even  with  the  reasonableness  of 
Moxon's  ideas  of  the  precariousness  of  the  spinal  blood-supply. 
The  very  reverse  is  true  of  the  cord,  for  the  blood  actually 
gravitates  from  above.  This  fact  was  not  sufl[iciently  dwelt 
upon  by  Moxon  as  a  compensating  factor  in  his  "precarious- 
ness" essay,  and  much,  if  not  most,  of  the  weaknesses  he  refers 
to  this  apparent  defectiveness,  I  think,  can  be  accounted  for  in 
other  ways.  With  this  dropping  of  blood  from  above  the  whole 
length  of  the  cord,  and  the  free  anastomoses  between  the 
anterior  and  posterior  spinal  arteries,  it  would  seem  as  though 
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engorgement  were  more  likely  to  occur,  and  clinically  h^'persemia 
and  irregular  blood-supply  seem  to  be  most  frequent.  There 
may  be  local  ischaemise,  but  the  symptoms  would  be  lesional  and 
focal.  Were  there  general  anaemia  the  cord  would  but  partici- 
pate in  the  prostrating  effects,  and  if  there  is  anything  approxi- 
mating such  a  condition  as  spinal  anaemia  it  is  what  is  known 
as  spinal  irritation.  But  Ollivier,  and,  to  some  extent.  Stilling, 
regarded  spinal  irritation  as  due  to  a  hyperaemic  state  of  the 
cord.  Hammond  suggested  the  anaemia  origin  of  spinal  irrita- 
tion. Rigier  and  Spitzka  look  upon  Erichsen's  disease  as,  in  the 
main,  clue  to  a  spinal  irritation,  and  with  very  good  reason:  for, 
although  it  is  a  disorder  more  frequently  occurring  in  youth  and 
females,  especially  those  of  a  neuropathic  tendency,  it  has  many 
s^  mptoms  in  common  with  those  produced  by  a  spinal  concus- 
sion, and  undoubtedly  there  is  an  irritated  condition  of  the  spine 
in  Erichsen's  disease.  Tlie  designation  merely  states  a  fact, 
however,  and  leaves  us  no  nearer  the  cause  of  the  irritation. 
A  condensation  from  Erb's  article  *  on  the  subject  will  be  of 
advantage  here: — 

"  Amcfng  the  direct  causes  it  is  usual  to  enumerate  every- 
thing which  excites  and  weakens  the  nervous  svstem  and 
depresses  its  powers  of  action.  This  includes  strong  psychical 
impressions,  great  excitement  of  the  feelings,  fright,  grief,  care, 
unfortunate  love,  violent  passions,  etc.;  also  excessive  bodily 
exertions,  severe  marches,  watching  by  night,  work  by  night, 
etc. ;  in  like  manner  great  sexual  excitement  and  excesses, 
onanism  in  excess,  continued  and  frequent  sexual  excitement 
without  gratification ;  and,  finally,  bad  food,  imperfect  formation 
of  blood,  exhausting  diseases,  losses  of  blood  and  fluids.  All 
these  things  may  produce  spinal  irritation.  Intoxication  with 
alcohol  or  opium,  traumatic  agencies,  cold,  etc.,  are  also  named 
as  occasional  causes. 

"At  the  time  when  every  patient  with  pain  and  tenderness 
of  the  spine  was  considered  to  have  spinal  irritation,  numberless 

*  Zicmssen's  Cycloiia'cUa,  vol.  xiii,  p.  SCO. 
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diseases  of  the  peripheral  organs,  and  especially  those  of  the 
intestine  and  uterns,  were  considered  as  giving  rise  to  a  symp- 
tomatic form  of  spinal  irritation,  as  it  was  called.  Such  a  thing 
is  now  no  longer  spoken  of 

"As  we  do  not  yet  know  what  takes  place  in  the  cord  in 
cases  of  spinal  irritation,  and  as  the  pathological  anatomy  of  the 
disease  does  not  at  present  exist,  it  is  hard  to  form  a  reasonable 
idea  of  the  nature  of  the  action  of  all  these  causes.  We  gladly 
omit  all  statements  of  the  pathogenesis  of  the  disease. 

"The  development  is  usually  gradual.  Slight  pain  and 
discomfort  in  the  back  appear,  especially  between  the  shoulder 
blades, — at  first  only  upon  unusual  occasions,  during  excitement 
or  fatigue  ;  by  degrees  they  become  more  permanent  and  require 
less  and  less  to  produce  them.  To  these  are  added  all  kinds  of 
eccentric  pains,  increased  nervous  irritability,  loss  of  general 
power,  etc.,  and  all  this  increases  until  the  disease  is  fully 
developed. 

"Often,  however,  the  development  occurs  quickly, — in  a 
few  days, — especially  when  very  powerful  influences  have  acted 
upon  predisposed  persons.  The  disease  then  presents  the  follow- 
ing general  aspect: — 

"  The  patient  is  oppressed  by  a  more  or  less  troublesome 
sense  of  illness ;  a  general  malaise,  increased  psychical  irritabihty, 
has  seized  upon  her.  In  most  cases  she  complains  especially  of 
pain  in  the  hach^  situated  in  various  spots,  but  most  frequently 
between  the  shoulder-blades,  next  in  the  back  of  the  neck,  less 
frequently  in  the  loins.  It  grows  more  severe  when  any  move- 
ment or  exertion  is  made  and  in  the  exacerbations  of  the 
disease. 

"  An  examination  usually  discovers  at  the  spot  mentioned  a 
grmt  sensitiveness  to  pressure,  tapping,  the  passage  of  a  hot 
sponge,  electricity,  and  other  irritations.  This  sensitiveness 
may  be  so  great  that  the  lightest  touch  calls  forth  loud  expres- 
sions of  pain ;  the  weight  of  the  clothes  becomes  intolerable,  and 
leaning  the  back  against  anything  impossible.     The  skin  of  the 
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affected  portions  of  the  back  is  usually  very  hyperaesthetic,  but 
the  spinous  processes  themselves  are  usually  very  sensitive  to 
pressure.  The  degree  and  character  of  the  pain  differ  greatly 
in  individual  cases ;  the  pain  is  comrnonly  described  as  a  more 
or  less  severe  sense  of  aching,  which  often  lasts  a  considerable 
time  beyond  the  effect  of  the  irritation.  Hammond  describes 
a  deep-seated  pain  of  the  back,  which,  he  says,  is  produced  by 
pressure  on  vertebrae  which  are  not  sensitive,  by  movements  of 
the  spinal  column,  by  standing,  etc. 

"To  this  are  added  a  crowd  of  other  symptoms;  but  what 
most  troubles  the  patient  is  the  pam  felt  in  various  parts  of  the 
body, — neuralgiform  pains, — now  in  the  upper  extremities,  or  the 
occiput  or  face  ;  now  in  the  trunk  or  viscera,  assuming  the  form 
of  various  visceral  neuralgise ;  again  in  the  lower  extremities, 
pelvic  region,  bladder,  or  genitals;  pain  often  of  great  violence 
and  severity,  sometimes  fleeting,  sometimes  more  permanent, 
and  often  brought  back  by  slight  causes. 

"With  these  pains  pareesthesise  are  often  connected;  ting- 
ling, formication,  a  sense  of  burning  and  h^at,  often  of  cold  also ; 
but  these  are  less  prominent.  The  same  is  true  in  a  still  greater 
degree  of  actual  anaesthesia ;  it  seems  to  be  A^ry  seldom  observed. 

"Marked  disturbances  of  motility  are  regularly  observed; 
above  all,  great  weariness  and  exhaustion  upon  slight  efforts. 
The  patient  has  lost  all  endurance  in  walking ;  can  walk  but  a 
little  way,  and  presently  not  at  all,  on  account  of  the  intolerable 
pain  the  act  occasions.  Most  patients,  therefore,  find  it  agree- 
able to  lie  on  the  back,  and  usually  continue  thus.  INIanual  oc- 
cupations, such  as  knitting,  sewing,  piano-playing,  writing,  etc., 
are  more  and  more  restricted,  and  at  last  are  quite  suspended, 
chiefly  owing  to  the  pain  produced  in  the  back  and  limbs.  No 
real  paralysis  usually  exists ;  all  movements  are  possible,  but 
provoke  violent  pains,  and  there  is  no  power  of  endurance.  The 
nearest  approach  to  palsy  consists  in  a  moderate  general  paresis, 
occurring  in  but  few  cases ;  proper  paralysis  is  not  one  of  the 
symptoms  of  spinal  irritation. 
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"  On  the  other  hand,  much  is  said  of  spasmodic  symptoms ; 
fibrillary  twitchings,  spasms  of  some  muscles,  choreic  move- 
ments, singultus,  etc.,  are  often  observed.  Even  permanent  con- 
tractures, epileptic  attacks,  etc.,  are  said  (probably  w^ithout  truth) 
to  have  been  observed  as  consequences  of  spinal  irritation. 

"  Vasomotor  disturbances  are  also  very  frequent.  Most 
patients  exhibit  an  abnormal  irritability  of  the  vessels,  and  easily 
turn  red  or  pale ;  most  of  them  suffer  from  marked  coldness  of 
the  hands  and  feet,  which  are  often  of  a  bluish,  cyanotic  color. 

"  Functional  disturbances  of  the  vegetative  organs,  of  a  great 
variety  of  forms,  are  also  very  common ;  eructations,  nausea, 
even  vomiting  occur  ;  palpitation  of  the  heart  are  very  frequent ; 
disturbances  of  breathing,  spasmodic  cough,  etc.,  are  less  com- 
mon ;  while  vesical  spasm,  increased  desire  to  urinate,  and  abun- 
dant discharge  of  pale,  clear  urine  are  more  frequent,  but  actual 
palsy  of  the  bladder  and  rectum  does  not  seem  to  occur. 

"Finally,  a  symptom,  which  seems  quite  a  regular  one,  is 
that  of  increased  psychical  irTitahility  and  depression,  with  more 
or  less  sleeplessness  ;  there  is  often  some  dizziness,  noise  in  the 
ears,  and  inability  to  read  continuously,  owing  to  the  appearance 
of  muscse  and  disturbances  of  vision,  etc. 

"  The  physiognomy  of  the  disease  is  thus  seen  to  be  very 
complex.  In  fact,  individual  cases  also  differ  greatly.  We  may 
try  to  divide  them  into  three  classes,  according  as  the  symptoms 
point  to  the  upper,  the  middle,  or  the  lower  parts  of  the  cord  as 
the  chief  seat  of  the  suffering. 

"  If  the  upper  portions  are  principally  affected,  the  pain  of 
the  back  and  spinal  tenderness  are  chiefly  localized  in  the  cer- 
vical vertebrae.  The  prominent  symptoms  are  those  referred  to 
the  head, — giddiness,  sleeplessness,  disturbances  of  the  senses, 
pains  in  the  occiput,  and  pains  in  the  district  of  the  brachial 
plexus;  nausea,  vomiting,  palpitation,  hiccough,  etc.,  are  not 
rare;  motility  in  the  upper  extremities  is  usually  impaired. 

"  If  the  dorsal  portion  is  affected  the  chief  symptoms, 
in   addition  to  those  in  the    spine,  are   intercostal   neuralgia, 
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gastralgia,  nausea,  dyspepsia,  etc. ;  the  lower  extremities  usually 
take  a  large  part  in  the  disturbances  of  motility  and  sensibihty. 

"If  the  lumbar  portion  is  chiefly  affected,  the  leading  symp- 
toms are  neuralgia  in  the  lower  extremities  and  the  pelvic  organs, 
spasm  and  weakness  of  the  bladder,  cold  feet,  weakness  of  the 
legs,  etc. 

"A  certain  generalization  of  the  disease  is  not  uncommon 
when  the  spine  is  painful  in  several  places,  often  quite  generally, 
and  the  disease  is  complicated  by  all  kinds  of  peripheral  symp- 
toms. 

"  Course^  Duration^  Termination. — We  have  already  de- 
scribed the  way  in  which  the  disease  begins.  Its  course  is 
usually  very  fluctuating.  Improvement  and  relapses  alternate  in 
the  most  irregular  way;  the  chief  symptoms  and  the  spinal  ten- 
derness are  sometimes  felt  in  one  place,  sometimes  in  another;  a 
relapse  often  occurs  without  any  visible  cause,  and  so  does  im- 
provement ;  it  is  here  we  must  be  most  on  our  guard  against 
illusive  successes. 

"Many  cases  run  a  comparatively  acute  course,  grow  rap- 
idly worse,  and  as  rapidly  improve  and  recover. 

"  In  most  cases,  however,  the  disease  is  extremely  slow  and 
chronic,  and  its  duration  is  stated  in  months  and  years ;  there 
are  some  patients  who  sufler  more  or  less  from  occasional  attacks 
all  their  life,  and  who  are  exposed  to  a  relapse  on  the  slightest 
occasion. 

"  Nevertheless  a  cure  may  be  regarded  as  the  rule ;  if  the 
proper  measures  are  taken  and  the  causes  a^■oidcd,  this  may  be 
expected  in  the  majority  of  cases.  Much  patience  will  doubt- 
less be  required,  and  the  many  relapses  may  often  prolong 
recovery. 

"  AVhcther  spinal  irritation  may  in  bad  cases  result  in  the 
development  of  severe  spinal  diseases  does  not  seem  to  us  suffi- 
ciently ascertained.  The  observations  are  almost  all  of  an  older 
date,  and  give  no  sufficient  guaranty  against  the  confusion  of  the 
first  stages  of  severe  spinal  lesion  with  functional  irritation  of 
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the  cord.  This  question  can  only  be  decided  by  further  careful 
observations.  The  entire  doctrine  of  spinal  irritation  requires 
a  renewed  revision  by  means  of  careful  and  critically-sifted 
clinical  observations. 

"  Until  this  is  done,  we  shall  not  be  in  a  position  to  enter- 
tain a  better-founded  opinion  upon  the  nature  of  sjmial  irritation 
than  we  now  possess.  We  can  scarcely  doubt,  it  is  true,  that  the 
structures  within  the  spinal  canal  are  the  proper  seat  of  the  dis- 
ease, and  the  entire  list  of  symptoms,  makes  it  most  probable  that 
the  cord  itself  is  in  a  co;idition  in  which  it  performs  its  functions 
badly.  The  assumption  that  the  meninges  are  the  first  to  be 
affected,  and  the  nerve-roots  and  the  cord  suffer  secondarily,  has 
little  support." 

Comparisons  made  between  the  symptoms  of  Erichsen's 
disease  and  those  of  spinal  irritation  present  many  striking  simi- 
larities and  total  unlikenesses.  The  resemblances  are  in  the 
psychical  irritability,  sleeplessness,  slow  onset,  back  pains,  ten- 
derness of  spine,  parsesthesise,  motor  defects,  vasomotor  disturb- 
ances, and  cardiac  rapidity.  The  differences  consist  in  the  pres- 
ence in  spinal  irritation  of  the  capability  of  division  into  the 
three  areas  affected  in  different  cases;  its  predominance  in 
females  and  the  young ;  the  neuralgiform  pains ;  the  greater 
acuteness  of  the  pains  at  times,  partaking  of  the  tabetic  likeness, 
as  though  deep  areas  of  the  posterior  sensory  gray  and  the 
meninges  in  that  portion  were  more  at  fault  than  in  Erichsen's 
disease ;  the  visceral  neuralgia ;  the  violent,  fleeting,  and  some- 
times permanent  pains  in  the  legs,  resembling  those  of  chronic 
meningitis  or  tabes  ;  the  parsesthesise  differ  somewhat;  the  spastic 
symptoms  are  m.ore  frequent.  There  is  a  vacillating  severity  in 
the  spinal  irritation-symptoms  that  differs  from  what  is  usual  in 
Erichsen's  disease,  the  pains  and  aches  of  which  are  of  a  dulled, 
persistent  character,  and  in  the  latter  the  characteristic  head- 
ache is  present ;  anaesthesiae  are  more  marked.  The  girdle  pain 
is  not  recorded  as  encountered  in  spinal  irritation ;  sexual  im- 
pairment, hyperidrosis,  emaciation,  secondary  organic  disorders, 
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are   peculiar    to    Erichsen's    disease    and    absent   from    spinal 
irritation. 

Hammond's  reasoning  in  favor  of  the  anaemia  theory  is 
good,  and  he  does  not  confine  the  cause  of  the  anaemia  to  a 
cord  condition  necessarily,  but  calls  attention  to  all  these  cases 
being  generally  debilitated  in  some  way,  and  to  the  fact  that 
the  sympathetic  nervous  system  may  be  at  fault. 

Scattered  here  and  there  through  manuscripts  of  the  early 
centuries  were  hints  of  the  circulation  of  the  blood.  Aristotle 
even  suggested  that  the  earth  might  be  round,  but  advanced 
reasons  against  it  the  next  moment.  There  is  a  miserable  old 
saw  to  the  effect  that  there  is  nothing  new  under  the  sun,  which, 
so  far  as  intelligent  experience  and  recorded  observation  go,  is, 
like  the  majority  of  old  sayings,  untrue.  When  a  new  idea  is 
advanced,  with  enough  reasons  to  entitle  it  to  respectable  con- 
sideration, it  is  at  first  fought,  usually  most  strenuously  by  those 
who  have  not  examined  the  reasons.  If  in  the  course  of  time 
the  theory  becomes  established  and  admitted  as  true,  then  dis- 
paragement is  shifted  to  the  claim  that  the  matter  is  not  new. 
Nor  do  I  expect  any  better  fate  for  my  nutrient  reflex  and 
sympathetic  lesional  hypotheses. 

That  some  kind  of  trouble  with  the  vasomotor  system 
occurred  as  a  probability  in  spinal  concussion  has  been  suggested, 
doubtless,  by  several  authors,  for  the  vasomotor  derangements 
were  too  obvious  to  be  overlooked;  but  that  they  were  the  main 
factor  in  the  disorder  no  one  lias  more  than  hinted  at.  H. 
Fischer*  favored  the  idea  of  surgical  shock  being  a  traumatic 
reflex  2:)arahjsis  of  the  vascular  nerves,  concussion  of  the  brain 
being  simply  a  shock  localized  in  the  brain, — a  traumatic  reflex 
paralysis  of  the  cerebral  vessels.  Scholz  adapts  this  to  explain 
spinal  concussion,  but  Erbf  says:  "We  cannot  see  that 
Fischer's  argument  is  convincing.  It  is  hard  to  understand  why, 
in  so  severe  a  shock,  the  vascular  nerves  alone  should  be  para- 

*V()lkmann's  Saininl.  Klin.  Vortr.,  Nos.  10,  27. 
-f.  Ziemssen's  Cyclopaedia,  vol.  xUi,  p.  347. 
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lyzed,  to  the  exclusion  of  the  other  nervous  elements ;  we  rather 
believe  that  the  latter  are  affected  to  at  least  as  great  a  degree. 
This,  of  course,  shakes  the  foundation  of  Scholz's  application 
of  Fischer's  hypothesis  to  the  cord."  Then  the  element  of  time 
is  a  complete  bar  to  Scholz's  shock-theory,  which  is  essentially 
Page's  in  another  form,  for  with  a  paralytic  shock  to  the  sympa- 
thetic nervous  system  all  the  symptoms  sliould  appear  at  once^ 
which  is  far  from  being  the  case,  as  weeks  or  months  may 
elapse. 

In  rather  a  lengthy  discussion  of  the  spinal-ansemia  theory 
and  its  applicability  to  the  pathology  of  the  disease,  Erichsen 
incidentally  remarks  (page  193):  "Whether  it  is  by  a  con- 
cussion or  vibratory  jar,  in  consequence  of  which  its  molecular 
condition  is  so  disturbed  that  its  functions  become  for  a  time 
perverted  or  suspended,  or  whether,  as  may  not  improbably  be 
the  case,  the  primary  lesion  has  been  inflicted  upon  the  sympa- 
thetic system  of  nerves,  in  consequence  of  which  the  vascular 
supply  to  the  cord  may  have  become  interfered  with,  and  the 
symptoms  that  have  just  been  described  have  actually  resulted 
from  a  diminution  of  arterial  blood  transmitted  to  it,  as  the 
result  of  the  disturbance  of  the  vasomotor  action  of  the  sympa- 
thetic, is  uncertain.  That  the  sympathetic  is  disturbed  in  many 
of  these  cases  would  appear  to  be  probable,  from  the  fact  that 
this  so-called  spinal  anaemia  is  frequently  associated  with  derange- 
ment of  function  of  the  abdominal  or  thoracic  organs,  as  shown 
by  palpitations,  vomitings,  etc." 

If  at  the  time  Erichsen  wrote  our  present  knowledge  of 
the  sympathetic  nervous  system  had  been  extant,  he  would  not 
have  failed  to  dwell  upon  its  influence  in  the  origination  of 
symptoms,  to  the  exclusion  of  many  of  his  ansemia  and  meningo- 
myelitis  speculations. 

Let  us  glance  again  at  the  sympathetic,  and  its  relations  to 
the  spinal  cord,  before  considering  the  diseases  to  which  this 
great  distribution  of  nerves  is  subject. 

GaskeU  calls  the  ganglia  on  each  side  and  in  front  of  the 
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vertebral  bodies  the  prevertehral  ganglia;  these  are  the  three 
cervical,  twelve  dorsal,  four  lumbar,  five  sacral,  one  coccygeal. 
The  four  cephalic  are  classed  with  these.  Lateral  chains  unite 
these  ganglia  on  each  side  of  the  length  of  the  spinal  column. 
Transverse  commissures  connect  the  ganglia  and  rami  commu- 
nicantes  connect  the  cerebro-spinal  nerves  with  the  ganglia. 
These  are  divided  into  o-ami  ajferentes  and  ejferentes. 

As  an  evidence  of  the  importance  of  the  sympathetic  sys- 
tem being  better  recognized  in  recent  works  on  pathology, 
Hamilton*  says: — 

"Since  it  is  now  known  that  the  sympathetic  is,  morpho- 
logically, simply  a  spinal  nerve,  the  spinal  nerves  are  described 
as  compounded  of  three  elements — \he  posterior  root,  the  anterior 
root,  and  the  visceral,  or  sympathetic  root.  The  importance  of 
regarding  the  sympathetic  as  essentially  a  spinal  nerve  cannot 
be  overestimated  from  a  pathological  point  of  view." 

The  branches  issuing  from  the  prevertebral  ganglia  are 
distributed  to  the  various  organs  and  to  terminal  ganglia. 

The  rami  communicantes  pass  from  the  spinal  nerve-roots 
forward  (ventrad)  to  join  the  prevertebral  ganglia  or  lateral 
chains,  which  lie  closer  to  the  vertebral  bodies  in  the  thoracic 
portion  in  connection  with  the  dorsal  nerves.  The  cervical 
chains  and  ganglia  have  the  longest  rami,  and  are  midway 
between  the  upper  vertebrae  and  superior  blood-vessel  system. 
Branches  pass  from  the  superior  cervical  ganglion  connecting 
with  the  four  cephalic  gangha- — tlie  carotid  plexus,  the  cavernous 
plexus,  and  their  ramifications  to  all  the  cerebral  nerves,  and 
the  four  upper  spinal  nerves.  From  the  middle  cervical  gan- 
glion branches  pass  to  the  fifth  and  sixth  cervical  nerves,  and  to 
the  thyroid  vessels. 

The  inferior  cervical  ganglion  is  connected  to  tlie  seventh 
and  eighth  cervical  nerves, — the  vertebral-artery  plexus, — and 
communicating  fibrils  run  up  as  far  as  {\\g  fourth  cervical  nerve. 

The  other  and  lower  ganglia  correspond  more  closely  in 

*Toxt-Book  of  Pathology,  D.  J.  Hamilton,  p.  559.    Loudon,  1S89. 
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number  with  the  spinal  nerves,  to  which  they  are  connected,  and 
filaments  pass  from  tliem.  to  the  adjacent  blood-vessels,  bodies  of 
the  vertebrce,  and  the  ligaments  co7inecting  them. 

Quoting-  from  Sigmund  Mayer  * :  "In  the  free  interchange 
of  fibres  between  the  sympathetic  and  the  cerebro-spinal  system 
of  nerves  it  is  obvious  that  the  most  intimate  connection  exists 
between  the  two  organs.  Both  systems,  moreover,  may  be  re- 
garded as  together  constituting  an  organization  with  the  same 
functional  attributes,  except  that  in  the  cerebro-spinal  system 
the  nerve-cells  are  accumulated  into  large  masses,  and  the  con- 
nections between  the  several  segments  are  effected  by  fibrils 
which  do  not  stray  from  the  region  of  the  central  organ,  and 
which  preserve  the  character  of  the  central  fibres,  whilst  in  the 
sympathetic  the  cells  are  more  separated,  and  their  connections, 
both  amongst  themselves  and  with  the  cells  of  the  cerebro-spinal 
system,  are  established  by  peripheric  ner\'e-fibres.  In  the 
cerebro-spinal  medullary  system,  the  principle  of  the  centraliza- 
tion of  the  elements  is  represented,  whilst  in  the  sympathetic 
system  it  is  rather  decentralization  Avhich  is  the  essential  feature. 

"The  nerve-knots  or  ganglia  of  the  sympathetic  are  pro- 
vided with  an  investing  sheath  of  connective  tissue,  which  gives 
off  processes  that  penetrate  between  the  several  cells,  and  form, 
as  it  were,  a  separate  capsule  to  each.  The  connective  tissue 
consequently  constitutes  a  trellis- work,  the  interspaces  of  which 
contain  the  nerve-cells;  it  at  the  same  time  supports  the  blood- 
vessels." . 

In  the  first  volume  of  the  same  work  Rollett  describes 
(page  63)  connective-tissue  plexuses  and  trabecules  as  character- 
ized by  succulency  and  ready  compressibility,  and  on  section,  in 
consequence  of  the  escape  of  fluid,  the  tissue  easily  collapses.  It 
lis  extensible  within  limits  and  easily  torn  into  shreds,  though 
the  masses  of  interlaced  fibrils  possess  considerable  strength. 

There  is  no  investing  bony  or  membranous  protection  to 

*  Human  and  Comparative  Histology,  Strieker,  vol.  ii,  p.  538.  New  Sj^denliam  Society 
Translation,  1872. 
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the  spongy  semi-fluid  sympathetic  gangha  and  plexuses.  The 
connective-tissue  capsules  and  trellis-like  attachments  to  the  vis- 
cera, blood-vessels,  muscular  sheaths,  ligaments,  and  bones  admit 
of  a  slight  swinging  elasticity,  but  at  best  this  cannot  by  estima- 
tion surpass  in  most  cases  a  quarter  of"  an  inch  to,  at  the  very 
outside,  half  an  inch  in  the  most  favorably  situated  spinal-gan- 
slionic  connections.  The  visceral  attachments  admit  of  a  much 
wider  range  to  accommodate  the  intestinal  movements. 

Tlie  thoracic  and  sacral  prevertebral  rami  are  in  the  greatest 
danger  from  concussion  jars  owing  to  their  closer  connection 
with  the  bodies  of  the  vertebrae  and  their  shortness.  Their 
elastic  range  is  less  than  that  of  the  cervical  rami  especially. 
The  neck  and  psoas  muscles  aiford  some  extra  protection  to  the 
cervical  and  lumbar  ganglia  and  rami. 

The  cardiac  nerves — superior,  middle,  and  inferior — ^pass 
forward  to  the  heart  from  the  corresponding  cervical  ganglia. 

The  great,  lesser,  and  smallest  splanchnic  nerves  arise  from 
the  sixth  to  tenth  dorsal  ganglion  for  the  upper,  which  termi- 
nates in  the  semi-lunar  ganglion ;  the  tenth  and  eleventh  for 
the  middle,  which  ends  in  the  coeliac  plexus ;  the  twelfth  affords 
the  lowermost  or  renal  splanchnic  nerve,  distributed  to  the  renal 
plexus. 

.  The  pelvic  portion  of  the  sympathetic,  in  front  of  the 
sacrum,  has  i^articidarhj  short  ramal  connections  with  the  spiiial 
nerve-roots^  and,  through  the  maze  of  filaments  passing  to  the 
pelvic  plexus,  the  middle,  saqral,  and  hypogastric  plexuses,  and 
further  ramifications  to  the  inferior  hypogastric,  hcemorrhoidal, 
vesical,  prostatic,  and  vaginal  plexuses,  the  cavernous  and 
uterine  nerves,  the  hJood-snpphj  of  the  lower  viscera  and  extremi- 
ties^ as  loell  as  the  functions  of  the  lower  abdominal  organs  them- 
selves^ are  in  especial  danger  of  derangement  through  irritations 
or  lesions  in  that  vicinity. 

The  physiology  of  tlie  sympathetic  has  largely  been  de- 
termined by  its  patliology  and  through  vivisection.  Turning 
again  to  Fox,  who  was  quoted  in  a  previous  chapter  of  this 
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book,  beginning  at  his  page  37,  and  making  appropriate  extracts 
therefrom : — 

"The  sympathetic  system  is  largely  made  up  of,  or  mingled 
with,  fibres  from  the  cerebro-spinal  nerves,  even  in  the  nerve- 
supply  afforded  to  the  viscera.  It  seems,  therefore,  impossible 
anatomically 'to  dissociate  the  one  from  the  other.  They  are  as 
united,  as  mutually  dependent  on  each  other,  as  are  the  classes 
of  the  individuals  in  a  well-ordered  State.  But  as  in  the  latter 
case  each  class  has  duties  and  conditions  in  which,  though 
touching  other  classes  at  many  points,  and  being  more  or  less 
associated  with  and  dependent  on  them,  it  yet  retains  a  certain 
independence  of  action,  so  in  the  exquisitely-ordered  and  bal- 
anced liuman  frame  the  sympathetic  nervous  system,  though  de- 
pending much  for  some  of  its  usefulness  and  power  on  its  rela- 
tions with  the  cerebro-spinal  axis,  has  in  its  influence  on  the 
circulation  and  on  the  viscera  connected  with  organic  life  a  cer- 
tain independence  of  function  :  it  generates  action  of  itself  It 
is  continually  not  merely  a  nerve,  a  conductor,  a  humble  hand- 
maid of  the  cerebro-spinal  axis,  but  in  all  essential  points  a 
nerve-centre. 

"The  truth  lies,  as  it  so  often  does,  in  the  middle  line.  The 
associated  dependence  of  one  system  of  nerves  on  the  other, 
whilst  to  each  is  assigned  its  own  peculiar  functions,  is  only  in 
analogy  with  the  arrangements  of  all  the  structures  of  the  body, 
each  of  which  has  its  own  special  purpose,  and  yet  is  unable  to 
perform  its  full  function  except  in  relation  with  other  tissues. 

"Most  of  the  rami  communicantes  have  their  trophic  centres 
in  the  spinal  cord. 

"Many  of  the  vasomotors  of  the  arm  arise  with  the  roots 
of  the  brachial  plexus,  and  many  of  tl^  vasomotors  of  the  leg 
arise  with  the  sciatic  and  crural  nerves  without  any  origin  from 
the  sympathetic  ganglia, 

"  Lesions  of  the  cervical  cord  may  cause  the  same  oculo- 
pupillary  phenomena  as  lesions  of  the  superior  cervical  ganglia. 

"Lesions  of  the  cervical  cord  (seventh  cervical  and  first 

19 
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dorsal)  may  cause  the  same  vasomotor  paralysis,  evidenced  hij 
unilateral  vascular  dilatation  of  the  face,  ear,  and  head,  as  is 
seen  in  lesion  of  the  cervical  sympathetic  ganglia."  [Here,  as 
well  as  hereafter,  I  shall  italicize  when  there  are  passages  espe- 
cially bearing  upon  our  sui)ject.] 

"Hemisection  of  the  lower  third  of  the  dorsal  region  of 
the  cord  produces  vascular  dilatation  in  the  lower  limb  of  the 
corresponding  side,  and  so  increase  of  temperature. 

"Hemisection  of  the  middle  of  the  dorsal  region  of  the 
cord,  or  at  the  superior  portion  of  it,  produces  greater  dilatation 
of  vessels  in  the  lower  limb  because  the  vasomotors  of  the  lower 
limb  have  midtiple  origins,  one  being  from  the  abdominal 
plexuses,  and  these  are,  therefore,  not  cut  in  a  section  of  the 
lower  dorsal.  But  this  experiment  also  proves  that  the  vaso- 
motors of  the  lower  limb  that  arise  from  the  abdominal  plexuses 
are  indirectly  also  derived  from  the  spinal  cord. 

"All  lesions  of  the  spinal  cord,  and  pressure  on  it,  may 
enfeeble  the  vascular  tone  of  the  parts  in  relation  by  their  vaso- 
motor nerves  ivith  the  region  of  the  cord  beloiv  the  lesion. 

"But  with  the  full  appreciation  of  tliis  mutual  dependence 
of  the  sympathetic  and  the  cerebro-spinal  axis  there  are  certain 
phenomena  which  show  that  the  sympathetic  ganglia  may  mani- 
fest a  partial  independence. 

"The  foetus  has  been  expelled  from  the  uterus  at,  or  almost 
at,  full  time,  showing,  therefore,  a  normal  capacity  of  absorb- 
ino-  nutrition  and  a  healthy  circulation,  without  any  trace  of  a 
cerebro-spinal  nervous  system,  owning  only  the  sympathetic  sys- 
tem as  the  nerve-element  in  its  composition.  Parkes  states  that 
nutrition  is  properly  carried  on  with  complete  destruction  of  tlie 
cerebro-spinal  centres.  Tliis  fact  renders  probable  the  dictum 
of  Golz,  that  the  tone  of  the  arteries  is  maintained  by  local 
centres  situated  in  their  own  immediate  vicinity. 

"Keflex  irritation  of  vasomotor  nerves  can  be  entirely 
limited  to  the  particular  organ  or  tissue  supplied.  Thus,  in 
Vulpian's  experiment,  some  days  after  the  transverse  section  of 
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the  sciatic  nerve,  or  brachial  plexus,  when  the  corresponding 
pulp  of  the  paws  of  the  animals  had  become  quite  pale  and 
anaemic,  he  was  able  by  slight  rubbing  of  these  pulps  to  cause 
a  reflex  congestion. 

"  The  not  unusual  fact  of  compression-myelitis  (especially, 
strange  to  say,  in  the  cervical  region)  being  unattended  with 
oculo-pupillary  phenomena,  or  with  symptoms  of  vasomotor 
paralysis.  This  has  been  noted  by  the  writer  in  two  cases  of 
malignant  tumor  pressing  on  the  cervical  cord,  and  also  in 
several  instances  of  cervical  pachymeningitis.  Many  of  the 
phenomena  of  blushing,  of  eruptions,  of  local  congestions,  point 
to  the  same  idea.  Perhaps  myxoedema  and  the  early  stages  of 
scleroderma  are  associated  with  functional  independence  of  the 
sympathetic  ganglia;  the  fact  of  the  continuance  of  the  heart's 
action  for  a  time  in  some  mammals,  after  its  separation  from  the 
body ;  the  peristaltic  action  of  the  intestines ;  the  reflex  action 
of  the  stimulus  of  the  blood  upon  Avascular  tone ;  the  phenomena 
of  vasomotor  neuroses  of  the  extremities. 

"  Irritation  of  the  peripheral  end  of  the  cervical  sympa- 
thetic nerves  causes  protrusion  of  the  eyeball;  section  of  it 
causes  sinking  of  the  eyeball  and  a  slight  flattening  of  the 
cornea.  In  the  lids  are  sets  of  smooth  muscular  fibres  inner- 
vated by  the  sympathetic,  and  by  these  the  contraction  of  the 
lids  is  opened,  and  so  the  eyeball  is  uncovered. 

"From  the  cervical  sympathetic  some  portion  of  the  secre- 
tion of  the  parotid  and  of  the  submaxillary  gland  is  excited,  and 
that  on  both  sides. 

"Hermann  looks  upon  the  independence  of  the  sympa- 
thetic as  almost  impossible,  yet  states  that  automatic  and  reflex 
co-ordinate  movements,  and  secretions  also,  can  be  the  outcome 
of  the  faculty  of  sympathetic  ganglion-cells,  quite  independent 
of  the  large  nervous  centres. 

"In  the  frog,  after  destruction  of  the  medulla  and  brain, 
irritation  will  cause  congestion  of  the  limbs. 

"In  mammals,  after  section  of  the  cord  at  the  mid-dorsal 
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region,  sensory  excitation  of  one  posterior  limb  Avill  cause  reflex- 
heat  phenomena  in  the  other.  The  phenomena  of  pigmentation 
in  the  frog,  when  the  brain  and  cord  are  destroyed,  show  the 
same  thing.  There  is  a  richness  of  the  sympathetic  in  central 
elements  like  those  of  the  brain  and  cord,  and  a  wealth  of  the 
branches  of  distribution,  gaining  force  the  wider  the  distribution, 
and  not  the  opposite. 

"It  may,  perhaps,  seem  somewhat  fanciful  to  say  that  it 
seems  necessary  that  the  nervous  system  of  the  viscera  should 
be  more  or  less  shut  off  from  perturbation  of  our  intellectual 
being.  That  this  is  only  partially  the  case  is  due  to  the  union 
and  association  of  the  two  systems  in  so  many  ways. 

"  It  has  been  well  said  that  the  use  of  the  central  cord  of 
the  sympathetic  is  to  make  the  animal  and  the  vegetative  worlds 
known  to  each  other,  .so  that  revictualing  shall  he  ]jroportionatG 
to  luaste. 

"For  coarse  stimuli,  the  spinal  cord  and  medulla  are  the 
chief  centres  for  vasomotor  reflex  action ;  but  the  heart  is  more 
or  less  independent  of  the  great  nervous  centres ;  a  reflex  arc 
exists  in  its  own  substance.  Reflex  movements  are  excited 
from  all  sensory  nerves,  not  only  spinal  but  sympathetic. 

"  As  long  as  a  limb  is  attached  to  the  body  by  means  of  its 
main  artery  there  will  always  be  a  vasomotor  connection  with 
the  trunk,  some  part  of  which  nerve  connection  will  liave  its 
origin  from  the  spinal  cord."  [This  would  explain  \cliy  a  local 
ST/mpafhetic  lesion  does  not  'whollf/  interfere  with,  the  vasomotor 
action  of  parts.'] 

"Vertigo  attending  indigestion  may  be  associated  with 
mottling  of  the  hands  and  forearms,  due  to  congestion  of  the 
superficial  arterioles. 

"The  reflexes,  of  which  the  sympnthctic  ganglia,  especially 
some  of  the  abdominal,  are  centres,  are  too  numerous  to  mention. 
The  syncope  induced  by  a  blow  over  the  solar  plexus,  the 
palpitation  and  even  faintness  consequent  on  indigestion,  the 
vomiting  and  depression  of  spirits  set  up  by  the  passage  of  a 
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gall-stone,  the  transient  hemicrania  produced  in  some  people 
by  the  presence  of  ice  in  the  stomach,  the  flux  from  the  intes- 
tinal vessels  as  a  sequence  of  the  irritation  of  some  foreign  body 
in  the  canal,  some,  at  least,  of  the  phenomena  of  renal  calculus, 
the  peculiar  phase  of  peritonitis,  the  collapse  in  perforating  ulcer 
of  the  stomach  and  intestine,  perhaps  the  increased  circidation 
of  blood  in  the  liver  and  the  augmented  secretion  of  bile  follow- 
ing injury  to  the  solar  plexus,  are  all  instances  of  this.  That 
in  this  region  of  reflex  activity  the  great  nerve-centres  play  a 
most  important  part,  will  be  seen  in  the  consideration  of  the 
neuroses  and  of  all  emotional  phenomena. 

"In  those  forms  of  hysteria  that  depend  on  definite  uterine 
or  ovarian  lesion^  the  deep-seated  sense  of  pelvic  uneasiness, 
nearly  similar  in  position  and  sometimes  equalling  in  intensity 
the  sacro-coccygeal  pain  attending  piles,  the  pareses  of  intestine 
evmced  by  meteorismus,  the  increased  flow  of  limpid  urine,  the 
vomiting,  the  hiccough,  the  frequent  diarrhoea,  the  palpitation, 
the  faintness,  the  sighing  respiration,  the  globus,  the  difficulty  in 
deglutition,  the  blushing,  the  dilated  pupil,  the  tears,  the  tinnitus, 
the  excitation  of  the  emotional  area,  the  occasional  epilepsy, 
melancholia,  mania,  to  which  such  patients  are  liable,  are  all 
examples  of  afferent  irritation  carried  to  the  solar  plexus,  and 
thence,  from  ganglion  to  ganglion  of  the  sympathetic  chain,  to 
the  three  cervical  ganglia;  thence  to  the  eye,  the  cerebral 
vessels,  and  the  medulla  oblongata. 

"Certain  kidney  lesions  may,  perhaps,  be  reflexly  irritative 
and  cause  paraplegia.  According  to  Jaccoud  this  paraplegia  is 
a  paralysis  of  the  sympathetic,  whilst  Weir  Mitchell  thinks  it 
is  due  to  paralysis  of  peripheral  origin.-  The  latter  observer 
has  seen  a  wound  of  the  nerves  of  the  lower  limb  determine  a 
paralysis  of  the  upper  limb. 

"  Brown-Sequard  showed  that  the  vaso-consfrictors  can  he 
set  in  action  in  the  spinal  pia  mater.,  and,  therefore,  probably 
in  the  spinal  cord  itself  by  reflex  irritation.  He  obtained  these 
results  by  hgature  of  the  renal  nerves,  and  that,  too,  on  the 
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corresponding  side  of  the  spinal  pia  mater.  This  constriction  of 
spinal  vessels  causes  anaemia  of  the  cord,  and  thereby  paralysis. 
He  gives  instances  of  paraplegia  caused  by  uterine  lesions,  by 
enteritis,  colitis,  and  especially  the  ulcerative  colitis  of  dysentery, 
by  worms  in  the  intestines,  by  pulmonary  and  pleuritic  affections, 
by  leg-erysipelas,  by  knee-joint  injuries,  by  neuralgia,  dentition, 
and  diphtheria.  Stanley  drew  attention  to  this  form  of  para- 
plegia following  bladder  diseases.  These  results  are,  however, 
exceptional.  Ligature  of  the  renal  or  suprarenal  nerves  wiU 
cause  temporary  constriction  of  many  vessels,  and  might  even, 
by  its  effect  on  the  spinal  vessels,  induce  a  certain  amount 
of  anaemic  paralysis.  A  somewhat  similar  condition  is  frequently 
met  with  in  the  obstinate  constipation  consequent  on  the  irri- 
tation of  a  renal  calculus,  particularly  of  the  left  kidney;  but 
it  is  certainly  against  all  analogy,  with  what  is  usually  seen,  to 
suppose  that  vascular  contracture  to  the  extent  of  causing 
paraplegia  will  be  persistent.  And  it  has  been  proved,  in  cases 
similar  to  those  mentioned  by  Stanley,  that  the  paralysis  was 
due  not  to  reflex  irritation,  but  to  a  definite  abnormal  condition 
of  the  periplieral  nerves  that  affected  the  cord  by  lines  of 
anatomical  transmission. 

"  Tlmt  the  irritation  in  one  organ  can  he  reflected  through  a 
sympathetic  ganglia  as  a  centre  of  a,  reflex  arc  is  a  fact  that  is 
the  vert/  essence  of  the  pathology  of  the  sympathetic  nervous  sys- 
tem. It  is  seen  in  irritation  of  the  stomach  as  a  result  of  pul- 
monary lesion,  in  the  influence  on  tlie  heart  of  irritation  of  the 
solar  plexus  and  almost  any  of  its  secondary  ganglia,  in  the 
innumerable  morbid  phenomena  that  own  uterine  or  ovarian 
lesions  as  their  cause. 

"In  general,  if  the  sensory  nerves  in  any  part  of  the  body 
are  irritated  there  results  a  contraction  of  vessels,  more  or  less 
generally,  throughout  tlie  body ;  but  there  may  be  also,  in  cer- 
tain cases,  dilated  reflex  as  well  as  constrictor  reflex.  According 
to  Vulpian,  any  sensory  irritation.,  he.mles  causing  a  general  con- 
traction  of  vessels,  causes  a  dilatation  of  vessels  in  close  prox- 
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imity  to  the  seat  of  irritation.  Thus,  we  get  redness  of  the  skin 
wherever  we  apply  an  electrode,  a  marked  degree  of  heat  or 
cold,  or  any  other  form  of  local  irritation.  We  may  even  get 
a  local  dilatation  and  evanescent  erythema  from  the  action  of 
intense  light,  as  that  produced  by  the  carbon  points  of  an  electric 
light,  even  when  too  distant  for  heat  to  affect  the  part.  So  we 
constantly  find  throughout  the  alimentary  and  genito-urinary 
tracts,  as  well  as  in  the  superficial  parts,  variations  in  the  circu- 
lation due  to  reflex  action. 

"All  arteries  do  not  contract  with  equal  power ;  those  of 
the  brain,  spinal  cord,  and  glands  are  most  contractile. 

''''It  is  tlirougU  the  nervi  erigentes  of  Echhard,  ichicli  spring 
from  the  sacral  jjlexuses  and  'pudic  nerve.,  that  normally  the 
centripetal  excitations  pass  that  inhibit  or  provoke  erection. 
These  nerves  probably  act  hy  contracting  and  dilating  the 
arterioles. 

"It  seems  probable  that  the  sympathetic  vasomotors  are 
constrictors,  and  that  the  vasodilators  come  from  the  cerebro- 
spinal axis. 

"It  seems  certain  that  the  physiological  state  of  the  vessels 
is  that  of  mean  contraction, — in  other  words,  vascular  tone  ;  and 
the  preservation  of  this  tone  is  one  of  the  chief  offices  of  this 
system  of  nerves. 

"The  vasomotor  apparatus  is  in  a  state  of  permanent  ac- 
tivity,— never  in  repose,  never  inert.  The  muscular  tunic  of  the 
vessels  is  in  a  state  of  semi-contraction.  Variation  in  this  tone 
will  be  the  necessary  sequence  of  various  modifications  of  the 
nervous  apparatus.  This  tone  is  modified  by  alterations  in  the 
vessels  themselves,  atheroma,  sclerosis ;  fatty,  calcareous,  and 
amyloid  degenerations;  senile  changes,  syphilis,  scrofula,  alco- 
holism, etc. 

"  The  reflex  mechanism  of  vascular  tone  is  best  seen  in  the 
heart  and  arteries.  Let  there  be  from  any  cause  a  constriction  of 
most  of  the  small  arteries  of  the  body,  and  there  is,  as  a  conse- 
quence, increase  in  the  arterial  tension.     The  heart  strives  to 
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overcome  this  excess  of  tension  ;  its  contractions  become  more 
vigorous,  more  rapid.  The  effect  is  not  purely  mechanical,  but 
is  imder  reflex  influence. 

'•Anything  that  causes  paralysis  or  paresis  of  the  vaso- 
constrictors of  a  vessel  increases  the  blood-pressure  in  it.  Any- 
thing that  unduly  stimulates  the  vasodilators  increases  the  blood- 
pressure.  In  a  word,  healthy  vascular  tone  is  antagonistic  to 
great  blood-pressure. 

"Thus,  local  arterial  blood-pressure  is  augmented  in  that 
enfeeblement  or  even  abolition  of  vascular  tone  after  destruction 
of  a  part  of  the  spinal  cord,  also  in  that  diminution  of  tone  seen 
in  disease  of  vessels, — senile  changes, — under  the  influence  of 
certain  toxic  agents,  as  belladonna.  Arterial  pressure  may  be  in- 
creased if  the  sympathetic  ganglia  are  abnormally  stimulated, 
even  when  vascular  tone  is  healthy.  The  palpitation  induced  may 
be  so  great  as  partially  to  overcome  the  normal  vaso-constriction. 
Palpitation  ensues  when  the  cardiac  nerves  are  paralyzed,  caus- 
ing such  dilatation  of  the  coronary  arteries  of  the  heart  as  to 
stimulate  the  cardiac  ganglia.  Palpitation  from  terror  would 
be  by  paresis  of  the  cardiac  branches  of  the  vagus  from  in- 
digestion, by  way  of  stimulation  of  the  sympathetic  cardiac 
nerves. 

"Most  of  the  conditions  of  arterial  tension  are  attended 
with  accumulations  of  imperfectly  oxidized  nitrogenous  waste. 

"Among  the  eflects  of  arterial  tension  are  arterial  atheroma, 
aneurism,  the  arterioles  becoming  tJuckeued  and  tortuous,  aiid 
sometimes  affected  with  senile  cretaceous  deposit. 

"  Ursemic  convulsions  are  not  due  to  the  presence  of  urea, 
but  to  derangements  of  the  cerebral  circulation  from  high  arte- 
rial tension  in  kidnc5y  disease.  Venesection  is  useful  in  urtemic 
convulsions  by  modification  of  the  cerebral  circulation.  Con- 
vulsions 'may  occur  in,  arterial  tension  without  Jildne//  disease 
and  be  cured  by  bleeding. 

"Sometimes  this  tension  produces  sleeplessness.,  dyspnoea, 
depression,  loss  of  enenjjj,  of  resohdlon,  of  memortj,  etc.,  with 
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giddiness,  fullness  of  head,  pains,  and  oppression  in  the  chest, 
neuralgia,  etc. 

"  The  accelerator  nerve  of  tlie  heart  comes  as  tlie  tliird  fila- 
ment from  the  inferior  cervical  ganglion.  It  is  hy  this  nerve 
only  that  the  spinal  cord  can  act  directly  on  the  heart. 

"It  is  probable  that'  the  acceleration  of  the  heart's  action 
following  irritation  of  brain-centres  must  be  regarded  as  the  re- 
sult of  an  arterial  pressure.  Baxt,  Strieker,  and  Wagner  believe 
the  centres  to  be  in  the  cervical  portion  of  the  cord,  and  that 
the  fibres  leave  the  cord  by  the  rami  communicantes  as  far  down 
as  the  sixth  dorsal  vertebra. 

"  All  glands  receive  vessels  and  are  in  relation  v^dth  nerves. 
Under  the  influence  of  emotion  the  secretion  of  glands  is  in- 
creased. All  are  under  the  joint  influence  of  cerebro-spinal  and 
sympathetic  nerves.  The  secretion  of  sweat  is  presided  over  by 
a  distinct  set  of  nerves.  It  is  most  probable,  as  Bernard  sug- 
gested, that  the  spinal  nerves  contain  the  secreting  fibres  of  the 
sweat-glands,  and  that  the  sympathetic  contains  moderator  or 
inhibitory  fibres,  being  possibly  only  vaso-constrictor  nerves. 
Luchsinger  locates  the  nerve  origins  for  perspiration  in  the  ab- 
dominal sympathetic  connections  with  the  first  four  lumbar  and 
three  lower  dorsal,  and  for  the  upper  extremity  in  the  spinal 
roots  of  the  superior  thoracic  ganglion. 

"  Section  of  the  cerviccd  syinpathetic  causes  an  increase  of 
sweat  on  the  side  of  the  lesion.  It  is  certain  that  one  of  the 
functions  of  the  sympathetic  is  that  of  inliibiting  overaction  in 
the  sweat-glands,  and  that  hyperidrosis  depends  on  secreting 
fibres  from  the  cord  through  the  rami  'communicantes  to  the 
sympathetic  ganglia. 

"  That  the  irritation  which  excites  hyperidrosis  may  be  reflex 
is  seen  in  those  cases  of  extreme  perspiration  of  the  palms  of 
the  hands,  induced  by  indigestion,  and  instances  of  perspiring 
feet,  not  only  hyperidrosis  but  osmidrosis,  are  not  wanting  in 
which  the  exciting  cause  is  to  be  sought  in  abdominal  and  pelvic 
irritation. 
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"  Traumatic  alterations  of  the  cord  have  the  same  influence 
on  the  nutrition  of  muscles  as  nerve  section.  Sir  Charles  Bell 
thought  that  the  sympathetic  was  concerned  in  progressive  mus- 
cular atrophy.  In  this  disease,  besides  lesion  of  the  anterior 
cornua,  the  cervical  ganglia  of  the  sympathetic  may  be  con- 
verted into  fat,  but  many  observers  have  found  them  healthy. 
Jaccoud,  however,  thinks  that  the  cervical  ganglia  are  first 
affected,  and  Schneevogt  and  Jaccoud  have  recorded  a  case  of 
progressive  muscular  atrophy  with  degeneration  of  the  sym- 
pathetic. 

"  Reflex  congestion  is  generally  due  to  suspension  of  tonic 
activity  of  the  vasomotor  centres  under  the  influence  of  irritation 
at  the  periphery  of  the  centripetal  nerves.  An  interesting  form 
of  congestion  is  seen  from  the  effects  of  lightning  on  the  human 
body.  The  markings,  so  like  fern-fronds  or  branches  of  trees, 
are  caused  by  the  direct  action  of  the  electric  fluid  in  paralyzing 
the  nervous  system,  by  causing  congestion  and  redness  in  the 
capillary  vessels. 

"  Determination '  of  hJood  is  a  frequent  precursor  of  in- 
flammation^ hut  it  is  not  part  of  it.  Reflex  congestion  produced 
hy  stimulation  of  sensory  nerves  is  not  the  same  as  inflammation. 

"  The  physiological  history  of  inflammation  is  briefly  this : — 

"  1.  Some  source  of  irritation, — cold,  a  blow,  a  burn,  or  a 
septic  focus. 

"  2.  The  centripetal  nerves,  whether  sensory  or  not,  which 
are  within  reach  of  this  irritation,  are  excited  more  or  less  vio- 
lently. 

"  3.  These  nerves  transmit  to  the  vasomotor  centres  of  the 
region  the  excitation  which  they  liave  undergone. 

"  4.  The  tonic  activity  of  these  centres  is  disturbed  and 
suspended  more  or.lcss  completely. 

"  5.  llonce  follows  cessation  or  diminution  of  the  tone  of 
vessels  that  are  subordinate  to  these  centres. 

"  6.  Consequently  more  or  less  considerable  dilatation  of 
these  vessels  occur. 
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"  7.  But  this  vasomotor  clisturhance  can  only  he  considered 
as  favoring  the  deveJopment  of  inflammation.  It  is  only  second- 
ary in  importance,  and  does  not  of  itself  suffice  to  make  up  the 
phenomena  called  inflammation.  It  places  the  vessels  in  a  con- 
dition for  easily  and  necessarily  receiving  more  blood ;  it  offers 
facilities  for  the  emigration  of  leucocytes ;  but  the  initial  phe- 
nomena of  inflammation  consist  in  the  disturbance  of  the  inti- 
mate nutrition  produced  in  the  organized  living  tissue.  The 
vital  condition  of  the  tissues  having  been  gradually  altered  by 
the  previous  state  of  its  nutrition,  and  the  peripheral  resistance 
in  the  capillaries  having  been  induced,  the  pa-rt  is  placed  in  a 
condition  of  vulnerability,  and  is  ready  at  any  moment  to  respond 
to  morbid  impressions.  They  may  be  reflex,  as  the  impress  of 
cold,  or  direct,  as  from  the  presence  of  germs ;  and  the  vaso- 
motor action  on  the  vessels,  which  without  the  previous  altera- 
tion of  the  cell-nutrition  would  stop  short  at  non-inflammatory 
congestion,  is  of  enormous  importance  in  determining  the  various 
stages  and  symptoms  of  the  progress  of  inflammation,  although 
independent,  and  unconnected  directly  with  the  initial  phe- 
nomena. 

"  Some  of  the  capillaries  are  blocked  by  thrombi,  others 
that  are  permeable  are  dilated  ;  and'  the  course  of  the  blood,  in- 
stead of  being  continuous,  as  in  the  normal  state,  becomes  jerky, 
as  in  the  arteries,  and  thence  is  caused,  partly  at  least,  the  sensa- 
tion of  pulsation  experienced  in  an  inflamed  region  under  certain 
circumstances. 

"  As  to  the  mechanism  by  which  the  vasomotor  centres  of 
the  bulbo-spinal  axis,  or,  at  least,  of  the  vasomotor  ganglia, 
induce,  under  the  influence  of  the  irritation  transmitted  to  them, 
a  dilatation  of  vessels  in  the  inflamed  region,  it  probably  consists 
in  a  suspension  of  the  tonic  activity  of  these  centres ;  hence  the 
advantage  of  cold  as  a  therapeutic  agent  in  constricting  the 
vessels. 

"  A  congested  part-  became  gradually  pf  necessity  a  part  in 
which  nutrition  is  badly  performed.    The  aff'ected  spot,  becoming 
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less  and  less  perfectly  nourished,  is  ipso  f  ado  more  or  less  A^ulnera- 
ble  to  influences  external  to  itself;  in  other  words,  it  is  predis- 
posed to  inflammation.  The  modification  of  nutrition  hy  the 
exciting  cause  and  the  vasomotor  paresis  make  up  the  necessary 
factors  in  the  causation  of  infiammation. 

"  Dr.  Handiield  Jones  goes  much  further  than  this  in  at- 
tributing inflammation  to  paralysis  of  the  vasal  nerves.  The 
grounds  for  his  belief  are : — 

"  Purulent  ophthalmia  may  be  produced  by  division  of  the 
neck  sympathetic.  Sympathetic  paralysis  in  pernicious  malarial 
fever  produces  extreme  local  determination  of  blood  and  inflam- 
mation." 

Ranvier  found  that  edematous  conditions  followed  upon 
section  of  nerves  supplying  ligcded  vessels^  but  not  before  such 
sections. 

A  very  evident  derangement  of  the  sympathetic  system 
may  exist — indeed^  very  many  different  hinds  of  such  derange- 
ments— without  any  corresponding  lesion  heing  discovered  in  the 
nerves  or  ganglia.  Coarse  lesions  of  the  sympathetic  are  known, 
however,  to  produce  morbid  symptoms.  Another  remarkable 
feature  should  be  emphasized  as  having  direct  reference  to 
Erichsen's  disease.  Many  of  the  sympathetic  nerves  and  gan- 
glia, the  latter  especially,  have  been  found  in  various  stages  of 
degeneration,  sclerosed,  pigmented,  witli  connective-tissue  pro- 
liferation, etc.,  without producii} g  symptoms  of  such  degeneration 
during  the  patienfs  life-time.  Fox  suggests  that  the  explanation 
is  probably  in  the  amount  of  ganglion  left  healthy. 

"The  sympathetic  system  may  be  said  to  possess  a  very 
special  pathology,  but  by  no  moans  in  all  cases  a  recognized 
pathological  anatomy.  Tlic  important  part  it  plays  in  so  many 
morbid  states  is  owing  to  the  Ilict  of  its  being  so  constantly 
aflccted  by  reflex  irritations." 

In  locomotor  ataxia  and  in  tetanus  redness  of  the  semi- 
lunar ganglia  has  been  noted.  Tlie  same  ganglia  have  been 
found  to  be  inflamed  in  hypochondriasis  and  marasmus,  and  in- 
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flammation  of  the  left  portion  of  the  solar  plexus  was  associated 
Avith  pertussis,  spasmodic  vomiting,  and  convulsions ;  of  the 
ninth  and  tenth  dorsal  or  thoracic  ganglia,  with  opisthotonus ; 
vascularity  of  the  chest  and  semi-lunar  ganglia,  with  tetanus; 
great  increase  in  the  size  of  the  lower  cervical  ganglia  has  heen 
observed  in  cretinism  and  in  all  the  ganglia  in  idiocy,  diabetes, 
tuberculosis,  and  cancer.  "  One  of  the  semi-lunar  ganglia  was 
of  the  size  of  a  filbert  and  cartilaginous  in  a  case  of  madness. 
The  abdominal  ganglia  have  been  found  large,  lobulated,  yel- 
lowish, and  of  firm  consistency  in  'chronic  peritonitis,  Cliolera 
has  sometimes  been  associated  with  inflammation  of  the  solar 
plexus  and  semi-lunar  ganglia." 

Pio  Foa  *  states  that  lesions  are  most  commonly  seen  in  the 
cervical  and  the  abdominal  ganglia,  and  consist  of  simple  and 
fibrous  atrophy,  hypersemia,  sclerosis,  fatty  and  pigmentary  in- 
filtration, amyloid  degeneration,  accumulation  of  leucocytes,  and 
aggregations  of  micrococci  in  the  gangliar  blood-vessels.  These 
changes  are  well  marked  in  syphilis,  leuksemia,  cachexia,  pel- 
lagra, tuberculosis,  cardiac  disorders,  and  infectious  diseases. 

Morselli  f  found  fatty  degeneration  and  atrophy  of  the 
ganglion-cells  with  thrombotic  obliteration  of  the  vessels  of  the 
cervical  ganglia,  and  in  a  case  of  unilateral  sweating  Ebstein  X 
has  seen  very  dilated  and  varicose  blood-vessels  in  the  ganglia 
of  the  affected  side. 

The  semi-lunar  ganglion  may  be  enlarged  and  diseased  fol- 
lowing a  blow  upon  the  abdom.en,  and  may  give  rise  to  liver- 
and  kidney-  lesion. 

After  sun-stroke  haemorrhage  has  been  found  in  the  upper 
cervical  ganglion. 

In  exophthalmos  Dr.  Shingleton  Smith  §  found  an  atrophy 
of  the  nerve-cells  and  calcareous  mass  in  the  inferior  cervical 
ganglion. 

While  the  changes  in  the  ganglia  and  surrounding  con- 

*  British  Medical  Journal,  i,  p.  547,  1875.  t  Medical  Record,  iv,  p.  386. 

X  Fox,  op.  cit.,  p.  135.  §  Medical  Times,  London,  1878,  i,  p.  647. 
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nective  tissue  may  be  secondary  in  Blight's  disease,  they  may 
account  for  the  flushing,  sweating,  tinnitus,  headache,  faintness, 
palpitation,  constipation,  diarrhoea,  vascular  congestion  of  the 
intestines,  diuresis,  etc.,  to  a  great  extent. 

"  Given  a  recognizable  lesion  of  a  sympathetic  ganglion  or 
nerve,"  says  Fox,  "  certain  phenomena  are  found  following  this 
as  a  sure  consequence.  It  is  Nature's  own  experiment  to  teach 
the  physiology  of  the  sympathetic.  But,  on  the  other  hand, 
given  these  same  phenomena  without  a  coarse  lesion  of  the 
sympathetic,  is  it  not  justifiable  to  say  that  they  depend  upon  a 
morbid  condition  of  these  structures,  even  though  such  a  con- 
dition cannot  be  recognized  by  the  usual  means  of  investigation "? 
This  is  what  frequently  Irappens.  The  common  distinction  be- 
tween organic  and  functional  disease  of  the  sympathetic  is  only 
an  unscientific  method  of  expressing  this  thought.  A  ganglion 
or  a  series  of  ganglia,  apparently  healthy,  may  be  changed  in 
some  occult  way  by  the  sun's  rays,  by  the  circulation  of  blood 
altered  from  its  normal  condition,  by  what  is  called  irritation 
carried  to  it  from  disease  in  a  distant  organ,  or  by  emotion.  It 
cannot  be  doubted  that  these  influences  change  in  some  way 
the  equipoise  of  the  ganglion;  for,  as  their  result,  are  seen 
phenomena  precisely  corresponding  to  the  effects  of  coarse 
experiments  upon  the  sympathetic  in  animals  and  of  easily 
recognized  lesion  upon  these  organs  in  man.  Tlte  startlng-pouit 
of  the  irritation  is  seen,  the  cJuinnels  hi/  loJiich  the  irritation  is 
conveyed,  the  consequences  of  the  irritative  action  heyond  the 
ganglion ;  hnt  tlie  ahsolute  condition  of  the  ganglion  itself  in  so 
far  as  it  differs  from  its  state  in  health,  is  incapable  of  being, 
in  all  cases,  demonstrated. 

"■The  irritation  may  arise  from  some  portion  of  the  same 
nervous  system  or  from  any  part  of  the  cerebro-spiiial.  It  may 
be  reflected  only  on  its  own  fibres  or  upon  cerebral  or  spinal 
nerves.  The  reflected  effects  may  be'  sensory,  motor,  or  vaso- 
motor, or  all  together;  and  yet  the  ganglionic  centre  of  this 
reflex  arc  may  seem,  even  microscopically,  to  be  unchanged.    It 
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is  almost  an  axiom  that  irritations  wliicli  induce  sympathetic 
phenomena  are  generally  reflex  rather  than  direct." 

The  nerve-filaments  that  act  upon  the  pupil  arise  from  the 
spinal  cord,  and  pass  into  the  anterior  roots  of  the  two  lower 
cervical  and  six  upper  dorsal  nerves.  There  is  slight  contraction 
of  the  pupil  on  section  of  this  nerve,  and  gradual  dilatation  on 
its  irritation  in  the  neck.  Irritation  of  the  neck  sympathetic 
causes  contraction  of  the  vessels  of  the  iris,  and  dilates  the 
pupil  by  contraction  of  the  radiating  fibres  of  the  iris.  Such 
are  the  views  of  Donders. 

Ogle,  Gairdner,  and  others  describe  myosis  caused  by 
aneurismal  pressure  on  the  cervical  sympathetic,  and  upon  its 
being  severed.  ■  Neck  wounds  have  been  followed  by  hypersemia 
and  contracted  pupil  upon  the  side  of  the  wound,  and  pallor  and 
mydriasis  on  the  other  side,  with  lessened  secretion  of  sweat 
upon  the  side  of  the  lesion  and  increase  upon  the  other. 

Wagner,  quoted  by  Ogle,*  regards  the  sympathetic  as 
taking  part  in  glaucoma  formation  through  inflammatory  press- 
ure irritation.  Schmidt-Rimpler  considers  that  the  existence 
of  an  influence  exerted  by  the  sympathetic  on  increase  of  intra- 
ocular pressure,  and  thus  on  the  occurrence  of  the  glaucomatous 
process,  is  not  to  be  denied.  In  consultation  with  Dr.  William 
F.  Smith,  the  Chicago  oculist,  in  a  contemplated  iridectomy  to 
relieve  a  left  glaucoma,  we  found  slightly  lessened  sensation  and 
reflexes  upon  the  entire  left  side  of  the  body,  and  these  I  incline 
to  regard  as  indicating  more  of  a  sympathetic  nervous  system 
than  cerebro-spinal  impairment. 

Isaac  Ott"!*  investigated  the  cilio-spinal  centres :  On  division 
of  the  upper  spinal  cord  the  pupil  dilated  when  the  sciatic  was 
stimulated  by  electricity.  When  the  cord-centres  were  excited 
by  another  irritant — carbonic  acid — through  the  blood,  then  the 
pupil  was  also  dilated.  When  the  first  thoracic  and  superior 
cervical  sympathetic   ganglia  were   extirpated,  and  the  sciatic 

*Med.  Chir.  Trans.,  vol.  xli. 

t  Journal  of  Kervous  and  Mental  Disease,  October,  1881, 
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irritated,  the  pupil  still  dilated.  He  concludes  from  numerous 
other  experiments  that  fibres  dilating  the  iris  run  in  the  trigem- 
inus, and  that  the  sympathetic  ganglia  also  have  an  influence 
on  the  diameter  of  the  pupil.  AVhen  in  a  cat  the  right  first 
thoracic  ganglia  is  cut  away  from  all  spinal  connection,  the 
trunk  of  the  sympathetic  below  it  cut,  and  the  opposite  sympa- 
thetic divided  in  the  neck,  then  the  right  pupil  will  be  found  to 
be  larger  than  the  left.  If  now  a  section  be  made  above  the 
first  thoracic  ganglia  the  pupils  will  be  of  the  same  diameter. 
Extirpation  of  the  upper  right  cervical  ganglion  then  lessens  the 
right  pupil.     Atropia  does  not  change  the  result. 

These  instances  are  mentioned  to  show  tlie  varf/lug  conse- 
quences of  muUliile  sympathetic  lesions,  as  it  can  be  inferred 
that  not  only  in  ocular,  but  in  all  other  sympathetic  phenomena, 
the  seat  of  the  lesion,  its  nature  and  distribution,  particularly  as 
regards  its  multiplicity,  modify  the  results.  Just  as  myosis  or 
mydriasis,  unilateral  or  bilateral,  may  result  from  single  or  mul- 
tiple sympathetic  lesions,  so  may  the  other  phenomena  be 
crossed,  unilateral,  or  compensated  by  the  position,  extent,  and 
nature  of  the  lesion. 

Ott  further  showed  that  a  tonic  infiuence  exists  in  the  sym- 
pathetic that  caused  injary  not  to,  he  manifested,  necessarily, 
immediately  after  the  lesion. 

Of  prime  importance  in  the  consideration  of  Erichsen's 
disease  is  .the  evident  fact  that  lesions  of  the  spinal  ganglia  or 
rami  communicantes,  lohUe  paralyzing  and  congesting  the  vessels 
in  the  immediate  vicinity  of  the  lesion,  induce  distant  sympathetic 
2)henomena  upon  irritation  of  cerehro-spinal  nerves  elsewhere,  as 
pupillary  dilatation  from  sciatic  stimulation. 

The  sympathetic  is  often  involved  in  injuries  to  the  spine 
or  brachial  plexus.  Myosis  is  met  with  sometimes  as  the  result 
of  lateral  curvature  of  the  spine.  The  role  of  the  sympathetic 
is  a  very  important  one  in  epilepsy,  some  forms  of  hemiplegia, 
headaches,  particularly  hcmicrania ;  in  sun-stroke,  in  sleep  and 
its  disturbances,  in  paretic  dementia  and  mania. 
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Eulenberg  and  Giittman  found  that  the  inferior  cervical 
ganglion  is  most  frequently  afiegted  in  Basedow's  disease.  In 
this  disorder  the  eyes  are  protruded;  there  is  cardiac  palpitation 
and  enlargement  of  the  thyroid  gland,  interpretable  as  a  paral- 
ysis of  the  cervical  sympathetic,  the  first  effects  of  which  will  be 
vasomotor  dilatation  of  the  cardiac  vessels,  secondarily  stimu- 
lating the  cardiac  ganglia  to  abnormal  activity. 

That  many  kinds  of  sleeplessness  are  due  to  changes  in  the 
brain  blood-supply  is  a  matter  of  common  observation.  Sleep 
is  attended  with  decrease  in  the  cerebral-artery  sizes.  The 
sleepiness  following  upon  a  good  dinner,  the  diffusion  of  the 
circulation  through  massage  or  a  hot  bath  before  going  to  bed, 
causing  sleepiness;  the  benefit  of  a  narrow  mustard-plaster  slip 
down  the  length  of  the  spine,  and  of  catharsis,  at  times,  all 
point  to  the  derivation  of  blood  from  the  brain  as  a  necessary 
forerunner  of  sleep. 

That  the  sympathetic  may  be  involved  in  tabes  dorsalis  is 
seen  in  the  altered  pupils,  the  gastric,  intestinal,  and  vesical 
crises;  in  the  permanent  pulse  acceleration,  eruptions,  ecchy- 
moses,  and  altered  function  of  the  sweat-glands.  Duchenne, 
even,  located  the  starting-point  of  tabes  in  a  cervical  sympathetic 
lesion.  Fiirstner  and  Zacker,  of  Heidelberg,*  trace  syringo- 
myelia to  some  morbid  conditions  of  the  sympatlietic  ivhich 
induced  the  ahnormal  changes  in  the  cord.  Kesteven  f  reports 
a  case  of  destruction  of  tlie  irmii  communicantes  of  the  seventh 
dorsal  sympathetic  ganglion  from  haemorrhage,  causing  loss  of 
hepatic  and  renal  tone,  diminished  bile  secretion  and  scanty 
urine,  constipation  from  imperfect  peristalsis,  vesical  impairment, 
the  morbid  condition  being  conducted  through  the  splanchnic 
to  the  solar  plexus,  upsetting  the  balance  between  the  sympa- 
thetic or  vaso-constrictor  and  cerebro-spinal  inhibitory  actions. 

Crushing  accidents  to  the  upper  dorsal  region  occasionally 
lead  to  priapism,  which  through  nervi  erigentes  irritation  may 

*  Archiv  fiir  Psych.,  B.  xiv,  H.  2. 

t  British  Medical  Journal,  ii,  p.  9^5,  1882. 
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cause  a  paralytic  vaso-constriction.    Hanging  notoriously  causes 
erection. 

"Lesion  of  the  lower  dorsal  region  between  the  seventh 
and  twelfth  dorsal  nerves  may  lead  to  any  or  all  of  the  lesions 
that  would  follow  either  irritation  or  paralysis  of  the  sjjlancJinic 
nerves^ — constipation,  visceral  imperfections,  and  congestions 
generally. 

"In  punctured  or  gunshot  wounds  of  the  spinal  cord  there 
is  found  on  the  side  of  the  motor  paralysis  a  vasomotor  loaralysis 
also,  with  temperature  elevation,  and  a  hypercestliesia  for  all 
modes  of  sensibility  (owing  in  part  to  kypercemia  in  limb  and 
cord  and  nerve-roots.y^ 

Very  often  the  vasomotor  paralysis  passes  away,  the  sympa- 
thetic ganglia  taking  on  an  independent  action. 

Fox's  conclusions  as  to  spinal-cord  lesions  influencing 
sympathetic  action  are: — 

"1.  That  most,  if  not  all,  the  cases  in  which  changes  of 
temperature,  oculo-pupillary  phenomena,  alterations  in  the 
movements,  the* secretions,  and  the  vascular  tone  in  the  abdomi- 
nal cavity  through  tlie  splanchnic  nerve,  can  be  best  explained 
by  lesion  of  the  sympathetic  centres  in  the  cord  itself  pri- 
marily. 

"  2.  That  in  all  inflammatory  spinal  lesions  it  is  very 
possible  that  the  alterations  of  nutrition  and  the  vasmotor  con- 
gestion, the  early  stages  of  inflammation,  may  be  derived  from 
the  ganglia  outside  the  cord.  The  nutritive  deficiencies  neces- 
sarily associated  with  and  dependent  on  vascular  alterations 
may  owe  their  origin  to,  or  may  base  their  starting-point  in,  the 
sympathetic  centres  of  tlie  cord,  or,  as  in  the  case  of  descending 
lateral  sclerosis,  be  the  first  effect  of  cutting  oft'  a  strand  or 
column  of  the  cord  from  the  higlier  regions  of  the  brain.  In 
either  case  the  vasomotor  nerves  play  a  certain  part  in  the 
causation  of  the  inflammatory  state." 

Through  the  writings  of  all  investigators  it  is  plainly  indi- 
cated that,  while  the  s}mpathetic  system  may  be  independent 
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of  the  cerebro-spinal,  the  latter  is   never   independent   of  the 
sympathetic  system. 

Vulpian  *  discusses  the  important  subject  of  the  vasomotors 
of  the  spinal  cord.  The  vessels  with  which  the  cerebro-spinal 
axis  is  so  freely  supplied  are,  like  others,  accompanied  by  vaso- 
motor nerves,  both  constrictors  and  dilators.  He  relates  certain 
experiments  he  made  on  the  spinal  cord,  and  with  the  following 
general  results:  Excitation,  by  means  of  the  induced  current, 
of  a  communicating  branch,  passing  between  a  ganglion  of  the 
sympathetic  and  the  root  of  a  spinal  nerve,  Jed  to  constriction 
of  the  vessels  that  are  visible  on  the  surface  of  the  cord  in  that 
part  of  its  course  which  corresponded. to  the  irritated  nerve- 
fibres.  If  the  excitation  ceased  the  vessels  recovered  their 
normal  size,  and  when  resumed  the  constriction  returned.  The 
same  results  followed  electrical  irritation  of  an  intercostal  nerve 
between  the  point  at  which  it  receives  a  commiuiicating  branch 
from  the  sympathetic  and  that  of  its  implantation  in  the  spinal 
cord.  Vulpian  thinks  that  these  facts,  with  Brown-Sequard's 
ligation  experiment,  prove  that  a  vaso-constrictive  reflex  action 
provoked  in  the  pia-mater  vessels  of  the  cord  by  excitation  of 
the  nerves  of  a  visceral  organ  (kidneys,  for  example)  may  not 
only  be  manifested  in  the  pia  mater,  but  in  the  substance  of  the 
cord  itself,  and  by  reason  of  constriction  of  the  vessels  of  the 
latter  cause  anaemia  of  this  organ,  thus  abolishing  its  action 
and  producing  more  or  less  paresis,  or  paralysis,  essentially  the 
reflex  paralysis  of  Brown-Sequard.  That  the  cord  functions  are 
impaired  by  its  anaemia  has  been  abundantly  established  by  the 
experiments  of  Flourens,  Panum,  Pelz,  and  Vulpian  himself,  by 
immediate  mechanical  means,  chiefly  by  artificial  embolism. 
An  excitation  from  a  disordered  viscus,  or  blocked  blood-vessel, 
to  the  cord  could  be  reflected  out  along  vaso-constrictor  nerves 
to  the  cord-vessels,  depriving  it  of  blood  for  varying  periods 
of  time,  and,  in  this  way,  causing  the  reflex  paralysis  of  Sequard. 
The  ^possibility  of  prolonged  spasm  of  the  vessels  has  been  denied 

*  Legons  sur  I'Appareil  Vasomoteur,  Physiologic  et  Pathologie,  Tome  ii.    Paris,  li>75. 
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by  Weir  Mitchell,  Jaccoud,  and  others.  Jewell  thought  that 
ascending  neuritis,  so  ably  dwelt  upon  by  Weir  Mitchell  in  his 
"Injuries  to  Nerves,"  had  not  been  properly  considered  in 
relation  to  reflex  irritations.  There  is  not  a  reasonable  doubt 
but  that  inflammatory  processes  may  attack  the  nerves,  and 
extend  from  a  region,  which  is  itself  the  seat  of  inflammation, 
to  the  spinal  cord — in  some  instances  rapidly — and  cause  organic 
trouble  in  the  cord  at  the  point  of  implantation,  and  develop 
symptoms  referable  to  parts  of  the  cord  not  in  immediate  rela- 
tion to  the  primitive  seat  of  disease. 

The  insufficiency  of  the  fright  theory  as  a  cause  is  seen 
prominently  in  the  terrified  individual  escaping  the  alleged 
eflects  of  terror  when  his  bones  are  broken, — a  most  ridiculous 
assumption;  furthermore,  fright  is  a  prolific  exciting  cause  of 
the  ordinary  definite  insanities,  most  prominently  epileptic, 
choreic,  and  hysterical.  I  reported  one  case  of  delirium  grave 
(or  typhomania)  from  terror  and  distress.*  Fright  also  causes 
heart  failure,  vomiting,  and  diarrhcEa.  As  a  rule,  the  effects  of 
a  scare  are  temporary;  it  can  be  easily  understood  that  where  a 
predisposition  to  insanity  exists  these  effects  may  become  per- 
manent. The  cerebral  vasomotor  system  is  involved  in  the 
effects  of  fright,  and  admitting,  for  the  occasion,  that  hysteria 
may  be  induced  by  this  means,  "functionally"  deranging  the 
brain,  epilepsy  may  also  be  of  this  functional  nature,  and  be 
none  the  less  permanent  and  destructive.  Whether  we  regard 
the  emotionalism  as  causing  the  flushings  and  other  evidences 
of  vasomotor  derangements,  or  the  flushings  causing  the 
emotionalism,  both  are  cerebral  conditions  in  which  the  vaso- 
motors are  concerned,  and  are  absent  in  licalthy  conditions. 

The  heart  palpitation  is  another  emotional  cause  or  product. 
In  fact,  the  mind,  and  especially  the  proper  exercise  of  memory, 
depends  upon  the  integrity  of  the  sympathetic  nervous  system, 
not  only  of  the  head,  but  of  the  rest  of  the  body  as  well.  To 
infer  that  merely  because  emotionalism  exists  it  is  the  cause  of 

*  Journal  of  Neurology  and  Psychiatry,  1883. 
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a  co-existing  general  disease,  in  the  absence  of  proof,  is  as 
irrational  as  to  assume  that  the  disease  is  the  cause  of  the 
emotionalism  without  proof  other  than  the  mere  association.  In 
the  Kelly  case  (see  chapter  on  Traumatic  Insanity)  there  was  a 
lesion  of  the  upper  cervical  sympathetic,  with  flushing  upon 
that  side  of  his  face,  great  emotionalism,  suspicious  delusions, 
and  anger.  He  is  still  in  the  Kankakee  Asylum,  but  the  flush- 
ings and  emotionalism  have  ceased,  while  the  general  mentality 
is  lowered.  This  is  one  of  many  instances  of  emotional  dis- 
turbance from  a  derangement  of  the  sympathetic,  and  the  bodily 
cause  of  the  mental  condition  was  beyond  dispute.  Per  contra^ 
there  are  innumerable  instances  of  mentality  influencing  bodily 
conditions.  Faith-curers  have  coined  thousands  of  dollars  iu 
not  only  ridding  silly  people  of  imaginary  disorders,  but  occa- 
sionally emotionalizing  the  vasomotor  system  into  improvement 
of  small,  but  real,  organic  troubles;  just  as  the  simple  visit  to 
the  dentist's  oflice  may  cure  a  toothache.  My  wife  has  par- 
oxysms of  "hay  fever,"  and  the  mere  thought  of  stepping  out 
of  bed  has  brought  on  an  attack  of  sneezing. 

Oppenheim's  rebound  from  "railway  spine"  to  an  exclusive 
"railway  brain,"  and  his  conversion  of  the  traumatic  meningo- 
myelitis  of  Erichsen  into  traumatic  hysteria,  is  altogether  too 
radical,  and  has  no  justification  in  fact.  Where  are  there  any 
cases  of  fright  alone  causing  the  symptoms  of  Erichsen's  disease'? 
Even  when  trauma  is  associated  in  such  way  as  to  leave  the 
spine  uninvolved  the  major  symptoms  of  concussion  are  not 
present. 

Irritations  from  spinal  or  visceral  diseases  may  set  up  head 
troubles  analogous,  if  not  identical,  with  those  caused  by  head 
injuries.  The  body  is  a  unit,  and  centripetal  influences  often 
disturb  centres  as  gravely  as  when  those  centres  are  directly 
damaged. 

One  of  the  remaining  difliculties  my  Case  XX  experiences 
is  that  when  he  attempts  to  write  for  any  length  of  time  con- 
tinuously he  is  compelled  to  stop  by  a  sensation  of  heat  in  his 
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spine,  that  continues  for  a  day  or  more,  attended  with  a  drawing 
feehng  in  his  legs. 

Years  ago  I  held  the  belief  that  the  unilateral  head  and 
body  phenomena  upon  the  side  of  the  injury  receipt  could  be 
best  accounted  for  on  the  supposition  of  a  contre  coup ;  t\\e 
brain  being  hurt  by  impact  on  its  opposite  side  from  the  part  of 
the  skull  that  was  struck,  thus  enabling  the  lesional  effects  to 
cross  back  to  the  side  of  the  stroke.  Oppenheim  also  advances 
this  idea,  but  there  are  insurmountable  objections  to  it.  In  the 
first  place,  there  are  usually  no  other  evidences  of  cerebral  con- 
cussion,— no  consciousness  loss,  vomiting,  etc.,  as  a  rule;  and 
the  head  stroke  is  frequently  either  very  slight  or  lias  not  oc- 
curred at  all. 

Besides  this,  the  hemiparesis  is  not  cerebral,  as  it  is  not 
necessarily  attended  with  sensory  derangement  on  the  same  side 
as  the  motor  disturbance;  and  the  lessened,  instead  of  increased, 
electrical  irritability  points  to  the  spinal  cord  rather  than  to  the 
brain. 

One  of  the  best  proofs  of  the  sympathetic  derangement 
being  the  cause  of  many,  if  not  most,  of  the  symptoms  is  the 
fact  of  the  iion-decussation  of  the  sympathetic  (unlike  the  cere- 
bral nerves,  when  involved),  causing  head  and  hodjj  sijmptoms 
alioays  upon  the  side  of  the  lesion.  Nor  need_  we  stop  here, 
for,  as  Oppenheim  was  the  first  to  point  out,  neither  motor  nor 
sensory  derangements  in  Erichsen's  disease  have  anything  to  do 
with  the  distribution  of  definite  strands  of  the  cerebro-spinal 
nerves,  but  areas  are  always  affected  without  regard  to  such 
distributions,  and  this  is  precisely  what  we  might  expect  to  find 
in  sympaihetic  lesions ;  for  the  independent  action  of  the  vaso- 
motor system  aftbrds  its  own  areas,  its  own  centres,  and  distri- 
butions. Cerebral  nerves,  he  notes,  are  never  singly  involved ; 
there  is  a  disturbanc:e  of  the  harmonic  action  of  difi'erent  muscle- 
groups.  Irregular  \  asomotor  action  would  account  for  tliis,  and 
also  for  the  fact  tluit  the  speech  disturbances  are  not  those  of 
cerebral  lesions;  neither  aphasia  nor  defective  articulation,  but 
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s^ii  generis.  Want  of  prompt  nutrient  reflex,  through  vaso- 
motor innervation  defects,  would  account  for  this  hesitating, 
sometimes  explosive  speech.  There  may  be  pareses  of  one  or 
more,  or  part  of  an  extremity ;  but,  as  Oppenheim  says,  "  the 
disease  never  affects  muscles  that  are  innervated  by  one  nerve, 
and  in  this,  and  other  respects,  there  are  radical  differences  from 
organic  disease  of  the  brain,  spinal  cord,  or  peripheral  nerves, 
and  the  peculiarities  of  muscle  contractions  differ  from  those  of 
organic  central  cerebro-spinal  lesion," — rnore  evidence  of  sym- 
pathetic impairment,  for  these  contractions  of  areas  without 
regard  to  definite  muscles  can  be  accounted  for  in  no  other  way. 
The  hemiansesthesia  does  not  occur  co-extensively  with  cerebral 
or  spinal  localization  distribution,  as  in  disease  of  the  cord,  or 
brain, — still  another  evidence. 

With  cutaneous  and  mucous  anaesthesia  there  is  inclusion 
of  the  special  senses;  the  tinnitus,  photophobia,  and  auditory 
hypersesthesia  are  indicative  of  vascular  engorgement  some- 
where in  the  optic  and  auditory  apparatus,  not  necessarily 
discoverable  in  the  fundus  oculi  or  tympanic  membranes;  the 
defective  sight  and  hearing  can  be  explained  as  vasomotor 
contractile  irritation,  particularly  when  a  sympathetic  branch 
penetrates  with  the  arteria  centralis  retinse.  The  optic  nutrient 
reflexes  are  therefore  imperfect. 

Similarly  the  occasional  oedema,  cyanosis,  hyperidrosis,  the 
pareses,  and  sensory  difficulties,  can  be  regarded  as  vasomotor. 
Undue  peripheral  or  central  arteriole  contraction  can  produce 
ansesthesise ;  and  doubtless  vasomotor  localized  pareses  can 
account  best  for  the  hypersesthetic  areas,  and  may  point  to  the 
seat  of  the  graver  derangement.  Oppenheim  mentioned  the 
absence  of  blood  and  pain  in  an  operation  on  one  case,  remind- 
ing him  of  cadaveric  section.  Certainly  vasomotor  constriction 
accounts  for  both.  In  local  applications  of  cocaine  hydrochlorate 
this  capillary  contraction  is  observed,  and  is  claimed  by  some  to 
be  the  cause  of  the  anaesthesia.  Certainly  it  is  safe  to  infer 
that  where  there  is  no  blood  there  is  no  function. 
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Erichsen  notes  (page  53)  that  "  in  all  cases  where  the  an- 
terior crural  and  obturator  nerves  were  affected  the  whole  of  the 
lumbo-sacral  plexus  seemed  to  have  participated  in  the  paralytic 
condition."  This  would  indicate  sympathetic  rather  than  cerebro- 
spinal trouble. 

The  discrepancies  between  the  symptoms  when  standing 
and  lying  could  be  best  accounted  for  on  the  assumption  of  those 
two  positions  producing  vascular  changes,  evident  as  a  diseased 
vasomotor  system  when  erect  and  somewhat  compensated  for  in 
the  recumbent  position.  Just  as  in  cerebral  anaemia,  symptoms 
abate  when  lying  down  and  are  vigorous  when  standing  up. 

The  emaciation  and  trophic  derangements  generally  are  in- 
disputably due  to  vasomotor  impairment. 

Hypersemic  nerve-roots  or  congested  prevertebral  ganglia 
would  certainly  produce  irritability,  and  vasomotor  cord  and  pial 
constriction  could  arise  from  sympathetic  irritation  in  any  way, 
whether  lesional  or  "  functional,"  and  evidences  of  such  irrita- 
tion he  absent  post-mortem^  just  as  the  arteries  empty  at  deaths 
and  for  the  same  reasons. 

The  good  effects  of  quietude,  rest,  darkness,  solitude,  point 
also  to  the  lessened  equilibrium  disturbances  of  blood-supply. 
With  a  deranged  sympathetic  system,  the  blood,  instead  of 
flowing  equably  to  the  parts  needing  nutritive  rehabilitation, 
goes  "  hither  and  yon,"  as  apt  to  wrong  as  to  right  places ;  an 
arm  movement  may  flush  the  head  and  back,  talking  may  en- 
gorge the  auditory  apparatus,  and  an  attempt  to  read  congest  the 
visual  centres,  producing  muscse,  flickerings,  etc. 

Analyzing  the  symptomatology,  wc  find  that  pain  in  tlie 
back  exists  when  the  meninges  are  inflamed  or  congested,  or 
when  there  is  irritation  of  the  posterior  nerve-roots,  or  when 
there  is  cord-compression ;  but  no  evidences  of  the  existence  of 
inflammatory,  congestive,  or  irritative  influences  have  been  found 
post-mortem  in  the  cord  or  its  membranes. 

The  pain  must  then  he  due  to  some  cause  outside  of  the  cord 
or  mcmhranes,  acting  reflexJy  on  the  sensory  centres.    The  same 
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reasoning  holds  good  in  regard  to  all  other  sensory  symptoms, 
and,  by  parity,  to  the  motor  also,  until  secondary  changes  in 
structure  supervene. 

There  is  no  demonstrable  patho-anatomical  condition  of  the 
cord  or  its  membranes  to»which  a  fair  array  of  the  symptoms  of 
Erichsen's  disease  can  be  ascribed.  "  Spinal  irritation  "  affords 
a  few  similar  symptoms,  but  the  pathology  of  that  disease  is  suh 
judlce  and  undemonstrable. 

Spastic  conditions  of  the  cord- vessels,  in  my  opinion, 
account  best  for  spinal  irritation  symptoms. 

That  histological  changes  in  the  cord  are  not  requisite  to 
severe  and  even  fatal  diseases,  wherein  the  cord  functions  are 
deranged  or  destroyed,  is  apparent  in  Landry's  ascending  paral- 
ysis and  in  many  cases  of  poisoning.  Circulatory  derangements, 
either  in  the  vessels  or  their  contents,  and  irritative  peripheral 
lesions,  may  impair  or  suspend  the  operations  of  the  central  nerv- 
ous axis. 

Just  as  the  brain  is  always  the  seat  of  insanity,  but  not 
always  the  seat  of  its  cause,  so  may  the  spinal  cord  he  the  seat 
of  EricJisen^s  disease,  but  not  the  seat  of  its  cause. 

Hilton's  ascription  of  the  tinglings  produced  by  a  slight 
fall  to  extreme  tension  of  the  little  sensory  nerve-filaments  deli- 
cately attached  to  the  spinal  marrow  should  have  led  him  to  seek 
the  causes  of  graver  symptoms,  from  severe  blows  or  falls,  in  the 
same  direction. 

A  lesion  of  the  spinal  sympathetic  could  produce  direct  and 
indirect  nerve-root  irritation,  and  a  strain  or  tear  of  a  ramus  is 
likely  to  be  accompanied  by  similar  though  lesser  strains  or  tears 
of  a  spinal  nerve-root,  the  latter  being  more  stoutly  enveloped 
than  are  the  rami  communicantes. 

I  The  intimate  connections  of  the  spinal  and  sympathetic 
nerve-roots  cannot  be  disturbed  without  some  results  followino-, 
and  the  chain  of  ganglia  in  front  of  the  vertebrae,  with  their 
delicate  ramifications  and  comparatively  feeble  attachments  to  the 
spine,  are  more  likely  to  suffer  from  jars,  such  as  are  described 
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as  occurring-  in  railway  and  some  other  accidents,  than  are  any 
other  nervous  structures. 

Hodges,*  in  an  article  entitled  "  So-called  Concussion  of  the 
Spinal  Cord,"  says :  "  Sprains  of  tlie  ligaments  of  the  vertebrse, 
rupture  of  the  complicated  aponeuroses  and  muscles  of  the  back, 
are  common  and  enduring  lesions,  too  obvious  in  their  symptoms 
to  need  detailed  descriptions.  They  are,  without  exception,  the 
most  frequent  cause  of  the  phenomena  assumed  to  be  those  fol- 
lowing concussion  of  the  spinal  cord.  They  give  rise  to  much 
local  pain,  a  difficulty  in  rising  from  the  seat,  a  stiffness,  and 
contribute  readily  to  any  disposition  on  the  patient's  part  to 
make  much  of  his  injury.  The  attitude,  or  the  cautious  and  con- 
strained movements  of  the  body,  may  be  made  to  suggest  infer- 
ences which  cannot  be  too  guardedly  accepted."  Page,  also,  is 
quite  inclined  to  disparage  Erichsen's  disease  as  very  often  a 
mere  sprain,  but  we  can  well  inquire  if  something  else  might 
not  as  easily  or  more  readily  have  given  way  in  an  accident  that 
"  ruptures  the  complicated  aponeuroses  and  muscles  of  the 
back."  Every  one  knows  that  simple  wrenches  and  sprains  to 
the  back  may  cause  suffering,  stiffness,  etc.,  but  the  effects  are  usu- 
ally temporary,  and  simple  sprains  have  nothing  in  common  with 
Erichsen's  disease.  Usually,  amelioration  is  promptly  obtained 
by  affusions,  anodynes,  massage,  or  other  means,  and  sleep  is  not 
disturbed  nor  the  other  bodily  functions  deranged,  wliich  is  far 
from  being  the  case  in  full-concussion  cases.  Then  the  pain  is 
due  to  an  irritative  influence  external  to  the  spine  carried  into 
the  spinal  cord  in  any  case  of  the  kind  whatsoever,  whether 
muscles,  bones,  ligaments,  or  aponeuroses  are  ruptured  or 
strained.  Now,  if  more  delicate  structures  are  ruptured  by  a 
peculiarity  of  the  accident — a  jnr  or  tremulous  shaking  such  as 
characterizes  true  concussion  vibrations  of  the  spine — the  "  com- 
plicated aponeuroses  and  muscles  "  may  escape  and  more  serious 
consequences  befall. 

Wallerian  nerve-degeneration  may  be  produced  by  tearing 

*  Boston  Medical  and  Surgical  Journal,  April  21, 1881. 
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of  nerve-roots,  and  trauma  has  given  rise  to  such.  Strains  of 
these  roots  can  as  readily  irritate  as  that  terminal  sensory 
strands  may  carry  in  impressions  from  bruised  and  torn  muscles 
or  other  tissues. 

The  irritative,  vascular  disturbances  a  sympathetic  lesion 
would  institute  are  plain  enough  in  congestions,  plugged  vessels, 
capillary  stases,  irregular  blood-supply  leading  to,  or  not  leading 
to,  inflammation,  all  of  toliicli  would  be  manifest  in  the  immedi- 
ate vicinity  of  the  lesion  and  not  necessarily  elsewhere,  as  a 
careful  reading  of  Vulpian  will  disclose.  Nor  need  the  vaso- 
motor lesion  be  necessarily  a  disruptive  one.  A  portion  only 
of  the  ramus  or  ganglion  may  be  deranged,  bruised,  or  torn, 
and  vasomotor  dilatation  would  ensue  thereabout,  with  attend- 
ant localized,  irritative  effects. 

Whether  one  or  more  rami  or  ganglia  are  disturbed  in  the 
spinal  region  with  attendant  local  hypersemia  in  the  nerve-root 
vicinity,  a  vasomotor  derangement  of  the  cord,  brain,  and  viscera 
would  follow,  and  the  distant  effects  upon  the  sympathetic  would 
be  of  an  irritative  character,  precisely  such  as  we  find  in  Erich- 
sen's  disease,  to  which  would  be  added  the  additional  symptoms 
of  that  disorder  due  to  cord,  nerve-root,  and  meningeal  irritation 
through  their  blood-supply  being  rendered  irregular, — now  con- 
gested, now  absent;  in  one  place  anaemic  and  in  another  hyper- 
semic  and  vacillating.  In  extreme  cases  ischsemise,  or  infarctions 
with  focal  softenings  or  other  degenerations  could  easily  be 
imagined,  as  induced. 

Erb,  Berlin,  and  others  suggested  ecchymoses  in  the  cord 
to  account  for  the  symptoms,  similar  to  those  occurring  in  the 
sclerotic  or  retina  when  the  eye  was  bruised.  Transfer  those 
small  capillary  extravasations  to  the  ganglia  bodies,  the  con- 
nective-tissue capsules,  ligaments,  and  vertebral  periosteum 
possible  thereabout  from  a  concussion,  and  the  irritations  are 
carried  in  to  the  cord  and  will  become  as  manifest  as  though 
located  directly  therein. 

Such  extravasations  may  subsequently  clear  up  as  readily 
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as  they  do  in  the  eyeball.  But  vessel-rupture,  haemorrhage 
great  or  little,  is  not  necessary  to  the  production  of  sensory 
troubles  in  that  vicinity ;  irregular  blood-supply  from  a  deranged 
vasomotor  region  is  fully  sufficient.  A  turgescence,  such  as 
could  readily  occur  from  the  blow  or  fall,  whether  the  sympa- 
thetic strands  or  ganglia  were  damaged  or  not,  would  set  up 
pain  and  general  symptoms  as  readily  as  a  swollen  muscle  can 
reflexly  cause  general  disturbances. 

If  there  shall  be  found  anything  in  Erichsen's  supposition 
that  the  left  leg  is  more  frequently  affected  than  the  right,  an 
explanation  may  be  discovered  in  the  fact  that  the  vena  cava 
presses  against,  and  to  some  extent  cushions,  the  right  lumbar 
ganglia;  while  on  the  left  side  the  corresponding  ganglia  rest 
upon  the  vertebrae  along  the  edge  of  the  psoas  muscle. 

The  question  would  properly  arise,  how  it  happened  that, 
with  a  lesion,  a  disturbance,  tear,  strain,  or  anything  else  that 
could  eventuate  in  such  an  accumulation  of  symptoms,  the  onset 
should  be  so  latel 

1.  Such  cases  as  Boyer's  sudden-death  instances,  without 
cord-lesions,  could  have  been  due  to  cardiac  nerve,  cervico- 
dorsal-ramal  ruptures,  or  such  prevertebral  damage  as  would 
(with  the  knowledge  we  now  possess  of  the  sympathetic)  fully 
account  for  the  heart  engorgement  and  "failure  of  respiration." 
The  condition  of  tlie  visceral  front  of  the  spinal  column  was 
not  noted  in  the  autopsy  records,  and  Page  sets  the  example  for 
such  criticisms,  in  one  case  suggesting  that  an  unobserved  tear 
could  have  occurred  in  the  lumbar  nerves  of  a  case  of  paraplegia 
with  no  cord-lesion  to  account  for  it. 

2.  In  delayed  manifestations  the  "latent  tonic  influence" 
of  Ott  may  be  appealed  to.  Sympathetic  lesions  do  not,  in 
many  cases,  produce  immediate  sym])toms,  and  the  explanation, 
I  think,  occurs  in  the  partial  independence  of  that  system 
and  the  fact  that  the  trouble  induced  by  some  of  its  lesions 
may  be  cumulative,  in  the  manner  pointed  out  by  Yulpian : 
first,    a   local  vascular   congestion,   which   paved   the   way  to 
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inflammation  later.  Either  the  slowly-growing  prevertebral 
blood  disturbance,  functional  or  organic,  congestive  or  occlusive, 
from  deranged  ganglia  passed  to  the  inflammatory  stage,  or  the 
congestive  stage  persisted  and  increased;  in  either  case  time  ivould 
be  required  and  the  irritative  phenomena  icould  not  he  at  once 
apparent.  Several  weeks  or  months  might  intervene.  In  cases'' 
where  a  very  long  time  existed  between  the  accident  and 
symptom  appearance  /  sJiould  looh  for  positive  degenerations 
that  had  slowly,  but  surely,  been  induced.  These  could  be 
carious,  periosteal  degradation,  connective-tissue  proliferations, 
arterial  scleroses,  etc. 

3.  A  lesion  may  be  vascular,  osseous,  ligamentous,  etc., 
and  by  extension  or  secondary  implication  destroy,  or  partially 
destroy,  the  nerve-root,  or  ramal,  or  gangiionary  vicinity,  and 
only  make  itself  apparent  when  months  had  elapsed.  This 
would  account  for  the  unsuspected  dislocations  and  fractures 
found  post-mortem  in  Erichsen's  disease,  associated  with  con- 
sistent symptoms.  Discriminate  and  indiscriminate  degenera- 
tions are  used  by  some  pathologists  to  describe  destructive 
processes  limited  to  certain  functional  areas  and  such  as  are  not 
so  limited.  Bramwell,  than  whom  we  have,  in  many  respects, 
no  clearer-headed  neuro-pathologist,  uses  the  distinctions  eluci- 
datively. 

As  this  book  will  be  read  by  lawyers  and  others  not  medi- 
cally educated,  it  will  be  as  well  to  explain  that  a  parallel  is 
afl'orded  by  an  elevator-shaft  fire.  When  it  is  confined  it  may 
be  called  discriminate ;  if  it  burn  the  building,  or  parts  adjacent 
to  the  shaft,  it  is  indiscriminate. 

We  can  here  advert  to  Knapp's  case  of  a  stab  in  the  abdo- 
men, with  peritonitis,  followed  by  Erichsen's  disease.  As  to 
which  lesion — that  caused  by  the  knife  or  the  inflammation — 
induced  the  symptonis,  we  may  leave  to  the  future  study  of 
similar  cases  to  determine.  We  certainly,  in  this  description, 
coupled  with  some  of  Oppenheim's  narrations,  have  a  justifica- 
tion for  my  prevertebral-lesion  theory. 
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There  is  a  disposition  on  the  part  of  the  sympathetic  nerv- 
ous system  to  readjust  itself  to  something  like  a  normal  condi- 
tion after  injury,  just  as  the  debased  lung  surcharges  and  de- 
velops by  exercise  the  opposite  lobe,  and  everything  depends 
upon  how  suddenly  or  gradually,  this  vicariation  may  have  been 
instituted.  Foster's  instances  of  re-instituted  normal  sympathetic 
action  after  section  in  dogs,  and  Fox's  dictum  of  the  compen- 
satory tendency  after  lesions,  with  my  Kelly  case,  in  which  the 
flushings  and  delusions  disappeared  with  only  the  brain  degra- 
dation due  to  their  continuance  remaining,  teach  that  Nature 
may  tend  to  an  equilibrium  in  this  respect,  but  the  "damaged 
man  "  may  accrue,  simply  because  nothing  can  completely  atone 
for  a  scar,  however  trivial. 

Instances  of  "very  severe  symptoms  at  the  first,  with  sub- 
sequent rapid  recovery,"  are  doubtless  those  where  Hodges'  "  so- 
called  spinal  concussion"  only  existed.  There  might  not  have 
been  ruptures  of  muscles  or  aponeuroses,  but  there  could  have 
been  Hilton's  nerve-root  stretching,  with  sprain  of  the  vertebrae  and 
ligaments,  and  no  lesion  of  the  main  tissues  in  front  of  the  spinal 
column,  or  a  rapid  disappearance  of  congestion,  or  other  causes 
of  irritative  trouble,  just  as  an  ankle-sprain  may  be  transient. 

Remissions  are  as  liable  to  occur  as  in  graver  ■  disorders, 
such  as  paretic  dementia,  and  probably  for  the  same  reasons :  a 
lessening  of  congestion  in  localities,  under  favoring  influences, 
acting  derivatively  or  in  unknown  ways. 

Emotional  disturbances  may  end  a  remission  and  precipi- 
tate the  disease.  We  find  a  mental  cause  often  operating  very 
badly  in  heart  disease,  sometimes  killing.  The  mental  con- 
dition, especially  the  depression  in  Erichscn's  disease,  is  due 
to  irregular  cerebral  blood-supply.  Congestion  of  the  brain, 
especially  venous  or  passive,  notoriously  induces  melancholic, 
apprehensive  feelings  and  hypochondria.  Tlie  probabilities  are 
that  to  a  greater  or  less  extent  the  cerebro-spinal  centres  may  be 
directly  implicated  in  a  groat  number  of  cases,  adding  to  the 
symptoms  of  Erichscn's  disease  or  aggravating  them.     Spinal 
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or  even  cerebral  lesions  may  accompany  and  often  spring-  from 
the  vasomotor  troubles.  Just  as  we  seldom  have  pure,  uncom- 
plicated cases  of  myelitis  without  meningitis,  or  the  latter  with- 
out the  former,  so  to  obvious  cord  injuries  those  of  the  sympa- 
thetic may  be  added  in  all  degrees  of  combination,  precisely  as 
pneumonia,  pleurisy,  and  pericarditis  are  often  associated. 

We  have  no  record  of  the  prevertebral  condition  in  post- 
mortem accounts  of  these  cases.  As  a  rule,  the  section  is  made 
dorsally  with  the  cadaver  face  down  and  the  peritoneal  cavity 
undisturbed,  and  the  spinal  nerves  are  severed  inside  the  canal. 
Hereafter,  when  the  anterior  parts  are  examined  some  sources 
of  error  should  be  guarded  against,  by  remembering  that  hypo- 
static congestion  of  these  parts  always  occurs  after  death,  when 
the  person  lies  supine,  which  is  the  almost  invariable  position  in 
dying  and  while  waiting  sepulture.  Then,  again,  some  of  the 
prevertebral  ganglia  are  naturally  of  a  reddish  color,  the  supe- 
rior cervical  especially.  Ante-mortem  congestive  and  inflamma- 
tory conditions  could  thus.be  masked  and  undiscovered  post- 
mortem. In  visceral  examinations  it  is  very  seldom  that  the 
prevertebral  sympathetic  is  carefully  examined.  There  is  no 
record  of  any  examination  of  this  part  in  concussion  cases,  and 
I  predict  that  where  a  lesion  exists  in  Erichsen's  disease  this 
will  be  the  place  in  which  it  will  be  found.  In  microscopical 
examinations  .  the  finest  microtome  has  distorted  tissues ;  arte- 
facts have  been  often  taken  for  lesions.  A  former  pathologist 
of  the  Utica  New  York  Asylum  caused  post-mortem  lesions  by 
using  alcohol  to  harden  the  brains  he  examined,  and  claimed 
that  all  insanities  resulted  from  the  same  brain  changes.  Brodie 
stated  that  we  were  not  justified  in  denying  lesions  because  we 
did  not  find  them  in  brain  concussion,  and  recently  degenera- 
tion of  cell-groups,  ossifications,  etc.,  have  been  found  as  the 
results  of  concussion  of  the  brain, — conditions  that  had  been 
overlooked  by  previous  observers.  What  the  initial  lesions  may 
have  been  we  can  only  conjecture ;  certainly  the  brain-cells  were 
damaged  from  the  start. 
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Oppenheim  and  others  have  called  attention  to  arterial 
scleroses  appearing  some  years  after  institution  of  Erichsen's  dis- 
ease, and  Knapp  called  my  attention  to  a  case  of  the  kind  reported 
in  the  June,  1889,  Neurologisclies  Centralhlatt.  Precisely  such  a 
result  could  be  expected  to  follow  upon  vasomotor  derangements, 
for,  when  the  arterial  muscular  contractility  has  been  unexer- 
cised or  unduly  changed,  degenerations  are  as  likely  to  occur 
in  arterial  walls  as  in  voluntary  muscles  when  cut  off  from 
"  trophic  "  influences. 


CHAPTEH   XIV. 

TREATMENT. 

We  may  know  to  a  reasonable  certainty  what  will  benefit 
a  patient,  and  yet  circumstances  may  place  remedial  measures 
beyond  reach.  Thousands  of  sufferers  "die  in  the  harness,"  for 
it  is  often  a  choice  between  starvation  or  work  in  spite  of  sick- 
ness. A  moral  bravery  is  induced  by  having  a  family  to  pro- 
vide for,  and  while  this  fortitude  may  do  much  it  often  fails,  and 
the  patient  becomes  as  helpless  as  though  his  legs  were  cut  off. 

Where  it  is  possible  the  utmost  quietude  should  be  secured 
in  Erichsen's  disease,  and  it  is  safe  to  treat  the  initial  stages  as 
those  of  a  severe  strain,  with  hot  fomentations,  rest  in  bed,  or 
sitting,  as  the  patient  feels  the  most  comfortable.  The  seclusion, 
darkness,  and  quietness  usually  sought  by  the  sufferer  is  an  in- 
dication of  their  necessity,  and  disagreeable  mental  influences 
should  be  removed  as  much  as  possible.  Excitement  of  all 
kinds  and  stimulants  must  be  avoided. 

In  debilitating  disorders  such  as  this  the  bromides  should 
be  used  as  little  as  possible;  as  a  rule,  far  better  results  can  be 
obtained  with  ergot.  The  soothing  effect  of  this  drug  in  liyper- 
semic  irritation  of  the  spine  is  often  very  striking.  I  uniformly 
use  Squibb's  fluid  extracts  of  ergot,  hyoscyamus,  conium  macu- 
latum,  etc.,  for  long  experience  has  taught  me  the  worthless- 
ness  or  at  least  unreliability  of  other  preparations  in  the  mar- 
ket. A  few  drops  of  conium  at  rare  intervals  allays  excitability, 
but  its  continued  use  is  not  to  be  thought  of  Opium  adds  to 
the  constipation,  increases  the  cerebral  congestion,  and  is  unsat- 
isfactory generally.  The  ergot  fluid  extract  may  be  given  in  ten- 
minim  up  to  drachm  doses  three  or  four  times  daily,  to  allay  the 
back  pain  and  irregular  circulation.  Cardiac  rapidity  may  be 
controlled  with  digitalis,  and  assists  the  ergot  in  quieting  the 
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patient.  Better  sleep  is  secured  very  often  by  these  simple 
means.  Sulfonal,  dissolved  in  very  hot  liquids,  gives  occasional 
relief  from  the  insomnia,  but  it  is  more  useful  in  functional  dis- 
orders. When  pain  or  congestions  keep  the  patient  awake  or 
cause  restless  sleep  the  ergot  is  better  than  sulfonal,  though 
they  may  be  used  conjointly. 

Phenacetine  does  well  in  a  few  cases  in  quelling  pain,  but 
is  not  to  be  depended  upon.  Antipyrin  and  antifebrin  occa- 
sionally affect  the  heart  badly,  and  are  of  questionable  use  in 
Erichsen's  disease. 

I  have  secured  excellent  sedative  effects  by  the  use  of 
moderate  galvanic  currents  down  the  spine,  the  stabile  descend- 
ing or  ascending,  in  cases  of  organic  spinal-cord  disease,  par- 
ticularly tabes ;  the  lancinating  pains  are  often  allayed'  by  using 
five  to  ten  milliamperes  of  current  strength,  and  sometimes  the 
whole  course  of  the  disorder  may  be  thus  changed  for  the 
better.  It  does  not  seem  to  be  so  effective  in  concussion  cases, 
and  in  their  acute  stages  electricity  shoxdd  not  be  used.  Knapp 
observed  some  gain  under  galvanism  at  times. 

Anything  that  distributes  the  circulation  will  benefit,  such 
as  warm  baths,  massage,  and  derivatives.  Catharsis,  when 
rendered  necessary  through  bowel  atonicity,  gives  much  relief 
and  indicates  the  congestive  nature  of  the  ailment. 

Pleasant  surroundings,  through  preventing  inequalities  of 
circulation,  are  very  beneficial. 

Dr.  Sven  A.  Lundgren  contributes  the  following,  at  my 
request.  Plis  scientific  massage  treatment  has  helped  patients 
I  have  intrusted  to  him  very  greatly,  evidenced  in  often  com- 
pelling sleep  and  relieving  pain : — 

"Massage  is  a  useful  derivative  treatment  in  localized 
hyper^cmic  states  when  judiciously  used.  ]\[erc  rubbing  does 
not  suffice.  The  masseur  should  understand  the  anatomical 
and  pathological  conditions,  and  be  instructed  in  tlie  manifold 
methods  of  the  mov(Mnent  cure,  or  at  least  act  under  the  direc- 
tion of  one  who  is  skilled  in  such  matters. 
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"  The  back,  at  first,  should  not  be  touched,  but,  by  deeply 
kneading  the  extremities  and  gradually  approaching  the  trunk 
with  the  deep  pressures,  spinal  blood-stasis  can  be  relieved. 

"In  later  stages,  where  there  is  a  general  anaemic  condition 
or  irregular  vascular  action,  soft,  regular  massage  along  the 
spine  brings  a  new  blood-supply  to  the  weakened  parts  and 
breaks  up  old  congestive  tendencies.  In  addition,  a  soothing 
eifect  is  thereby  obtained  on  the  skin  and  peripheral  nerves, 
secondarily  allaying  the  central  spinal  irritability. 

Remoter  parts  of  the  body  are  healthily  influenced,  tone  is 
given  to  the  stomach,  heart,  lungs,  and  viscera  generally,  and 
the  sympathetic  system  is  evidently  directly  reached  by  massage. 
Obstructive  actions  are  dispelled,  a  freer  flow  of  the  gastric, 
intestinal,  and  other  secretions  "may  be  induced,  when  necessary, 
and  the  appropriate  movements  are  resorted  to.  Easier  evacu- 
ation and  assimilation  naturally  follow. 

"  The  pulse  may  be  reduced  from  ten  to  twenty  heart-beats 
per  minute,  respiration  regulated,  and  old  chronic  constipations 
may  be  broken  up.  Where  there  is  a  tendency  to  sluggish 
circulation,  as  in  the  enforced  quiet  of  Erichsen's  disease,  a 
healthier  tone  of  the  muscles  may  be  produced  by  arm  and  leg 
massage,  such  as  the  patient  could  not  secure  from  painful, 
active,  voluntary  movements." 

Body  and  limb  massage  after  cerebral  concussion  I  can 
especially  recommend  as  opposing  the  inflammatory  conditions 
the  brain  is  likely  to  suffer  from,  later,  when  not  properly  treated. 

Hydrotherapy  has,  as  in  traumatic  brain  troubles,  proven 
very  useful.  Sea  or  lake  voyages  have  helped  chronic  cases. 
At  Baden-Baden,  Paris,  and  Geneva  are  water-cure  establish- 
ments, more  or  less  skillfully  managed.  Some  exist  in  this 
country,  but  in  the  main  they  are  quackish;  most,  not  all,  of 
them  undertake  to  cure  everything,  in  blessed  ignorance  of  the 
fundamentals  of  medicine.  ]My  Case  XX  was  greatly  helped 
by  the  use  of  the  "  Begendouche "  at  Dr.  Glatz'  place,  in 
Champel,  near  Geneva,  Switzerland. 


CHAPTEE  XV. 

MEDICO-LEGAL   CONSIDERATIONS, 

When  Herbert  Spencer  treated  some  living  issne  lie  always 
went  beyond  its  immediate  or  superficial  aspects,  and  sought 
out  the  remoter  causes  of  phenomena  that  are  operative  every- 
where and  in  everything.  Medicine  and  law  fraternize,  and 
too  often  clash,  and  as  law  and  civilization  advance,  it  is,  in  many 
instances,  because  adjustment  is  being  made  to  established 
medical  facts.  Witches  are  no  longer  burned,  and  madmen  are 
recognized  as  sick  instead  of  satanic.  But  both  law  and  medi- 
cine have  many  decades  to  travel  before  they  will  co-operate  as 
they  should  in  the  interests  of  justice. 

An  apparently  remote,  but  really  direct,  cause  of  so  many 
pseudo-experts  being  able  to  maintain  themselves  for  years  in 
communities  is  the  general  state  of  medical  education. 

The  president  of  Cornell  University,  Professor  Adams,  in  a 
recent  publication,  inveighed  against  the  superficiality  of  medical 
education  in  this  country,  due  to  the  miserable  equipment  of 
American  schools  from  want  of  endowment,  their  dependence 
upon  students'  fees  for  maintenance,  and  the  fact  that  a  ten- 
year-old  child  could  pass  the  preliminary  examination  for 
admission. 

Huxley  told  a  large  assembly  that  there  were  few  present 
who  could  tell  the  significance  of  an  act  each  performed  every 
moment  of  his  life — respiration.  It  is  not  fashionable  for  people 
to  know  as  much  about  their  own  bodies  as  of  the  geography 
of  Siberia,  which  can  concern  them  but  remotely,  while  even 
a  superficial  knowledge  of  physiology  may  be  worth  life  itself; 
for  diseases  are  largely  within  the  power  of  man  to  control,  and 
no  man  with  physiological  knowledge  but  can  look  back  with 
■assurance  that  he  has  escaped  sickness,  and,  in  all  likelihood, 
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death  itself,  through  wliat  he  knew  to  prevent  them.  "But  we 
cannot  all  be  doctors,"  is  urged;  no,  but  through  traditional 
methods  of  instruction  memories  are  loaded  with  valueless 
matters,  such  as  the  details  of  contemptible  royal  mtrigues, 
overdoses  of  classical  verbiage,  rather  than  where  to  find  your  own 
pulse.  Ignorance  of  the  bodily  workings  is  so  profound  among 
the  multitude  that  it  falls  an  easy  prey  to  the  pretender  to  such 
knowledge,  who  assumes  the  apparel,  owlishness,  equipage,  and 
externals  generally  that  are  associated  in  the  vulgar  mind  with 
wdsdom.  The  mysticism  looked  for  is  a  survival  of  the  fetichism 
which  in  olden  days  left  the  healing  art  to  priests,  and  an  ultra 
expression  of  this  association  of  medicine  with  supernaturalism 
is  seen  in  pilgrimages  to  the  Grotto  of  Lourdes  and  the  mum- 
meries of  "metaphysicians."  In  proportion  to  this  ignorance 
charlatanism  will  thrive  and  honest  medicine  be  discouraged. 

A  scientific  medical  course  presupposes  a  literary  education, 
for  technical  terms  cannot  be  otherwise  understood.  Chemistry 
is  the  veritable  front  door  to  medical  as  to  other  sciences,  yet 
it  may  safely  be  asserted  that  not  one  in  a  thousand  graduates 
from  the  average  American  schpol  has  a  rudimentary  kno^"^i- 
edge  of  this  branch.  Indeed,  the  "fliculty"  snub  the  chemical 
professor  and  his  department,  and  plainly  announce  their  hos- 
tility to  instruction  in  this  most  fundamental  science. 

The  first  consideration  is  to  get  a  diploma,  by  hook  or  by 
crook;  to  be  able  to  write  some  kind  of  a  prescription  is  next, 
and  to  know  enough  to  perform  some  simple,  but  flashy, 
operation  concludes  the  student's  yearnings,  for  he  knows  that 
through  these  superficial  things  he  is  judged  by  patrons.  The 
ability  to  successfully  care  for  some  complicated  disease  weighs 
but  little,  for  such  distracting  study  will  take  too  much  time 
and  thought  from  the  business  aspects  of  a  "  successful  practice." 
Tlio  study  of  human  nature  and  how  to  profit  by  it  pecuniarily 
is  too  engrossing  to  permit  time  to  be  wasted  in  learning 
medicine. 

Other  studies,  such  as  anatomy,  pathology,  etc.,  are  hastily 
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skimmed  to  enable  answers  to  a  few  questions,  and  the  great  bulk 
of  instruction  absolutely  needed  to  intelligently  treat  the  com- 
monest ailment  is  scarcely  alluded  to,  and,  as  to  collateral 
sciences,  of  which  every  doctor  should  know  something,  such  as 
comparative  anatomy,  electricity,  optics,  they  are  unheard-of 
topics. 

The  last  official  report  of  the  Illinois  State  Board  of  Health 
states  that  there  were  in  the  United  States  and  Canada  227  medi- 
cal schools,  of  which  92  became  extinct.  Only  half  of  these 
were  recognized  by  the  board  as  legitimate, — that  is,  there  were 
over  a  hundred  bogus  medical  schools  in  the  country;  92,  only, 
exacted  some  kind  of  an  education  for  admission ;  45  required 
theses  before  graduation ;  30  demanded  three  years'  attendance ; 
the  others  less  time, — down  to  four  months.  So,  about  only  ten 
in  a  hundred  could  be  considered  reputable,  and  it  is  apparent 
that  we  have  a  superabundance  of  diploma-mills  turning  out 
5000  graduates  yearly  "to  practice,"  as  Professor  Adams  says, 
"their  ignorance  upon  the  community." 

Codes  of  ethics,  which  gentlemen  never  need,  prohibit 
respectable  medical  men  from  soliciting  clientage.  Business 
ability,  while  rigidly  obeying  the  letter  of  the  code,  violates  its 
spirit  in  every  way,  and  one  of  the  most  effectual  methods  of 
building  a  practice  is  to  form  a  clique,  at  a  cost  of  $15  for 
incorporation,  and  start  a  school  by  each  "  professor  "  contributing 
his  share  to  building  expense.  If  he  can  do  this  it  does  not 
matter  how  ignorant  he  may  be.  Then  these  enterprising 
coteries  practically  instruct  their  crowds  of  pupils  to  bring  cases 
to  the  faculty  rather  than  undertake  their  treatment  themselves. 
Fully  two-thirds  who  begin  do  not  go  through  school,  but  they 
become  broadcast  advertisers  of  the  "professor,"  who  is  also 
open  to  consultation  fees  from  the  other  third.  Of  13,219 
American  students  in  1883  only  4408  graduated. 

Of  course,  here  and  there  may  be  found  able  teachers, 
bright  scholars,  and  creditable  careers  as  schools  and  schooled, 
by  way  of  exception,  but  the  status  of  instruction  is  disgracefully 
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low  in  America,  and  statisticians  such  as  Secretary  Kauch,  of  the 
State  Board,  declaims  against  it  in  vam. 

European  institutions  are  incomparably  superior  because 
older,  and  whatever  may  be  truthfully  affirmed  against  monarchy, 
in  other  respects,  it  encourages  scientific  medicine.  Professor- 
ships in  such  places  are  evidences  of  merit,  ability,  learning,  as 
the  rule;  while  in  our  medical  chairs  we  find  a  preponderance 
of  scrambling  medical  politicians,  mediocrity,  and  downright 
ignorancje,  the  usual  medical  lecture  consisting  of  boasts,  sole- 
cisms, religious  platitudes,  and  medical  slang. 

Atop  of  all  this,  it  will  sound  queer  to  claim  that  from  this 
bad  state  of  things  will  grow  up  conditions  that  will  give  America 
the  very  best  of  a  medical  future,  and  yet  it  is  even  so,  for  here 
there  is  no  hot-house  fostering  of  science  by  potentates ;  every- 
thing must  work  itself  out  in  the  ratio  of  intelligent  growth 
among  the  people,  who,  as  they  can  understand  and  appreciate 
desirable  things,  will  build  them  up.  The  evolution  of  medi- 
cine in  this  country  is  working  itself  out  naturally,  and  every 
gain  Avill  be  permanent  because  based  upon  the  lifted  mental 
plane  of  the  whole  people,  and  not  dependent  upon  the  knowl- 
edge of  the  few. 

It  would  obviously  be  a  great  mistake  for  a  lawyer  to 
select  an  expert  from  among  "college  professors"  on  the  pre- 
sumption that  the  mere  holding  of  a  chair  was  CAidcnce  of 
knowledge.  There  is  something  in  the  title  that  lends  dignity, 
and  this,  it  is  thought,  counts  with  a  jury;  but  its  influence  is 
counteracted  if  some  student  coaches  the  opposition  and  eviscer- 
ates the  professor,  which  is  so  often  the  case  that  attorneys 
should  inquire  as  to  whether  the  professor  really  knows  anything 
about  the  subjects  he  pretends  to  teach.  If  there  is  a  charla- 
tanism of  savants  what  can  be  expected  of  pseudo-savants'? 

Then,  again,  under  our  "peculiar  institutions,"  the  phy- 
sicians who  hold  positions  in  public  institutions,  such  as  county 
or  city  hospitals,  state  or  county  insane-asylums,  are  only  by  the 
purest  accident  either  reputable  or  skilled ;  for,  of  course,  there 
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are  notable  exceptions.  These  places  are  secured  by  intrigue 
and  purchase  from  the  saloon-keepers,  gamblers,  and  burglars 
who  constitute  our  political  masters ;  hence,  when  physicians  are 
alienists  or  neurologists  by  the  grace  of  politicians  it  cannot  but 
be  surprising  if  they  know  or  care  much  about  medical  matters, 
and,  as  a  rule,  these  professors  and  political  appointees  are  the 
very  ones  the  lawyers  can  depend  upon  to  adopt  their  views  and 
swear  through  thick  and  thin,  regardless  of  the  realities  of  a 
case.  Scientific  examination  of  the  patient  is  wholly  unnecessary 
with  them ;  all  they  want  to  know  is  what  the  lawyer  wishes 
them  to  say.  No  one,  unless  experienced  in  such  matters,  can 
realize  to  what  an  enormous  extent  the  most  bare-fliced  perjury 
is  indulged  in  by  respectable-appearing,  venerable  practitioners 
who  are  members  of  churches  and  "stand  high  socially." 

Erichsen  speaks  of  "honest  differences  of  opinion;"  such 
may  exist  between  honest  men,  but  when  both  sides,  as  is  often 
the  case,  do  not  know  what  truth  is,  have  become  so  accustomed 
to  telling  lies  that  they  habitually  think  lies,  where  can  be  the 
"honest  difference " "?  As  a  rule,  among  regular  physicians  in 
consultations  where  no  money-issue  is  at  stake,  a  fair  agreement 
can  be  reached,  but  the  divergences  of  opinion  in  many  medico- 
legal cases  are  too  great  to  admit  of  but  one  conclusion,  and  that 
is  that  some  one  is  lying.  Astute  lawyers  will  do  well  to  obtain 
transcripts  of  the  testimony  of  physicians  in  previous  cases,  and 
they  will  discover  either  the  consistency  or  inconsistency  of  the 
statements  such,  witnesses  have  practiced  at  different  times. 

Often  a  skilled  surgeon  will  go  any  lengths  to  serve  his 
railroad.  A  comic  instance  of  this  servility  occurred  where  a 
ruptured  man  was  informed  by  the  surgeon  that  there  was  noth- 
ing the  matter  with  him,  and  six  months  after,  as  a  casual  pa- 
tient and  without  being  recognized,  he  obtained  a  prescription 
for  a  truss  from  the  same  surgeon.  Several  months  later  a  re- 
examination enabled  the  doctor  to  reaiB^rm  his  first  opinion,  to 
which  he  SAVore  on  the  stand,  but  was  discomfited  by  the  pres- 
entation to  him  of  his  own  prescription. 
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Cross-examination  with  the  assistance  of  a  '•  coach"  will  do 
more  to  bring  out  the  truth  than  anything  else.  There  is  an 
"  orificialist,"  as  he  calls  himself,  in  this  city,  whose  income  is 
said  to  be  $25,000  per  year.  He  treats  gout,  rheumatism,  in- 
sanity— everything,  apparently — by  rectal  surgery,  and  flocks  of 
patients  fill  his  rooms.  He  enjoys  the  reputation  among  the 
people  of  behig  skilled  in  the  treatment  of  insanity  and  nervous 
diseases,  and  charged  $3000  for  practicing  dilatation  of  the 
rectum  upon  a  hysterical  female ;  a  case  of  lateral  spinal  scle- 
rosis he  treated  by  cutting  the  sphincter  and  snipping  off  the 
fringes  of  the  rectum.  I  regret  greatly  that  this  eminent  man 
has  not  the  time  to  appear  some  day  on  the  witness-stand.  Yet, 
in  country  places,  such  characters  help  to  rob  railroads  or  defeat 
honest  damage-suits  simply  because  the  attorneys  do  not  know 
what  constitutes  medical  knowledge. 

Judge  Bartlett's  views  concerning  duties  of  experts  (see 
page  70)  are  not  based  upon  a  sufficient  grasp  of  the  situation. 
I  claim  that  it  is  the  physician'' s  duty  to  coach  the  attorney,  in 
and  out  of  caurt,  u-ltether  he  testify  or  not.  It  is  the  privilege 
and  right  of  the  expert  to  suggest  queries  that  will  lead  out  the 
truth,  and,  where  they  exist,  to  expose  the  ignorance,  knavery, 
or  both,  of  the  medical  witness  of  the  other  side.  If  a  phy- 
sician take  sides  with  a  lawyer  and  both  honestly  belie^•e  in  their 
case, — that  the  plaintiff  is  shamming  or  that  his  trouble  is 
genuine, — what  is  there  to  deter  the  conscientious  doctor  from 
espousing  what  he  believes  in  1  Esprit  de  corps  is  unavoidable, 
but  it  will  never  lead  the  properly-organized  physician  into  con- 
spiracy against  the  right.  I  believe  that  physicians,  more  tban 
any  other  class  of  persons,  are  imbued  with  a  high  sense  of 
honor,  and,  if  they  are  really  worthy  of  the  name  of  physicians, 
tlicre  will  be  more  good  deeds  and  refraining  from  Avroug  to  their 
credit  than  to  that  of  any  profession  whatsoever  to  the  end  oi' 
tlie  world. 

I  have  known  the  most  arrant  trickster-experts  to  digni- 
ficdly  sit  apart  from  their  attorneys  in  court,  pretending  to  hold 
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no  intercourse  with  them,  so  as  to  impose  the  appearance  of 
being  unbiased  upon  the  jury,  and  during  court  adjournment 
these  experts  were  closeted  with  the  attorneys.  Now,  let  me 
ask,  which  is  the  better  course, — to  coach  openly,  in  and  out 
of  tlie  court-room,  or  to  pretend  not  to  do  the  first  and  surrep- 
titiously do  the  latter  ? 

But  this  coaching,  if  properly  done,  will  never  permit  the 
taking  advantage  of  mere  timidity  on  the  part  of  a  witness, 
"  browbeating,"  or  helping  in  any  of  the  multitude  of  tricks  too 
many  of  the  legal  profession  indulge  in.  In  a  long  experience 
I  have  noted  that  the  higher  the  court  the  less  is  the  trickery  by 
attorneys,  and  that  the  best  lawyers  disdain  to  resort  to  the 
methods  of  the  police-court  shyster. 

After  such  an  arraigning  of  both  legal  and  medical  gentle- 
men, I  am  glad  to  be  able  to  say  that  frequently  I  have  met 
judges,  attorneys,  medical  experts,  plaintiffs,  and  defendants, 
regardless  of  the  side  that  employed  me,  Avho  impressed  me  as 
upright  in  every  respect,  unwilling  to  take  unfair  advantage,  to 
misrepresent,  pervert,  or  to  allow  anything  but  the  most  honor- 
able intercourse  or  proceedings ;  and  when,  in  such  instances, 
a  good  judge  has  presided  over  all  (and  I  am  glad  to  say  that 
I  believe  in  the  integrity  of  the  Judiciary  more  than  in  that  of 
all  others  concerned),  I  have  concluded  a  case  witli  a  feeling  of 
hopefulness  for  the  future  of  our  race  and  of  gratitude  that  there 
are  high-minded,  straightforward  men  everyiuliere. 

When  an  expert  has  to  listen  to  testimony  and  realize  that 
matters  are  falling  into  a  hopeless  muddle  through  want  of  in- 
formation on  the  part  of  court,  jury,  attorneys,  or  witnesses,  or 
overbalancing  astuteness  of  counsel,  the  temptation  to  set  things 
right  by  a  suggestion  is  irresistible,  and  need  not  be  resisted  if 
the  expert  feels  that  injustice  can  be  prevented  by  his  interfer- 
ence. Then  it  is  beyond  endurance  for  one  who  has  devotedly 
mastered  his  subject  to  listen  to  the  prevarications  and  falsifica- 
tions of  an  ignorant  or  designing  person. 

It  is  seldom  that  the  hypothetical  case  can  be  a  fair  pres- 
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entation  of  facts,  enabling  categorical  answers.  In  fact,  there 
is  no  better  method  of  getting  at  half-truths  than  through 
simple  "  yes-and-no  "  answers.  The  hypothetical  questions  may 
be  likened  to  the  letters  that  physicians  receive  from  distant 
patients,  detailing  their  troubles  and  the  causes  that  led  to  them 
so  imperfectly  that  no  doctor  upon  such  narrations  alone  can 
prescribe,  Tlie  physician  must  remember  that  in  considering 
this  form  of  interrogation  he  must  base  his  judgment  wholly 
upon  its  statements,  and  not  allow  himself  to  be  influenced  in 
his  decision  by  outside  matters.  If  he  cannot  ^\\e  an  opinion 
upon  the  case  thus  summed  up  he  should  say  so,  and,  as  a  rule, 
it  is  best  to  declare  the  unfairness  of  hypothetical  questions  in 
general.  Sometimes  they  are  so  constructed  that  they  had  best 
be  answered  by  sections  or  not  at  all. 

The  attorney  should  insert  the  results  of  his  expert's  per- 
sonal examination  of  the  patient. 

Answers  based  upon  hearing  all  the  evidence  in  a  case  can 
be  more  intelligently  given,  for  there  are  multitudes  of  important 
matters  the  physician  can  observe  and  interpret  which  cannot  be 
adequately  summed  up. 

I  have  spoken  of  the  injustice  of  excluding  the  narration 
of  subjective  symptoms  and  what  the  patient  said  at  the  time  of 
the  examination.  The  physician  can  give  his  opinion  of  the 
condition  of  the  patient  at  the  time  of  the  examination,  and  why 
not,  therefore,  the  details  upon  which  that  opinion  is  constructed  % 

Besides  the  exuviating  process,  mentioned  in  a  previous 
chapter,  as  resorted  to  by  lawyers  sometimes,  the  physician  must 
be  on  the  alert  for  a  tricky  combining  of  two  of  his  previous 
answers  to  elicit  a  contradictory  third  answer  on  his  cross- 
examination.  In  all  cases  questions  should  be  fully  understood 
before  an  answer  is  given.  The  probability  of  the  plaintiff 
having  been  drilled  to  simulate,  his  medical  knowledge,  and 
whether  he  has  been  influenced  by  suggestions  should  be  con- 
sidered, as  well  as  his  intelligence  and  opportunities  for  learning. 

Often  the  question  is  asked  if  the  manifestations  of  a  spinal 
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lesion  are  not  invariably  below  the  seat  of  the  hurt,  as,  for  ex- 
ample, when  the  upper  part  of  the  body  exhibits  mostly  the 
effects  of  a  blow  to  the  hips.  The  simile  of  a  watermelon  burst- 
ing- at  the  part  opposite  to  that  struck,  or  the  fact  that  lock-jaw 
has  been  caused  by  a  kick  in  the  rump,  may  be  cited  as  homely, 
but  convincing  and  justifiable,  offsets  to  the  ruse. 

In  Utopia,  doubtless  the  "conjoint-report"  system  will  be 
adopted  by  physicians,  but  when  there  is  such  inequality  of 
knowledge  between  medical  witnesses  such  a  report  would  be 
farcical  in  the  extreme.  Then  it  often  happens  that  neither 
side  wants  the  truth  to  appear;  each  simply  wants  to  win  the 
case. 

Physicians  of  the  other  side  should  always  be  admitted  to 
the  examination  by  courtesy,  and  in  reward  for  this  the  acknowl- 
edgment should  be  made  by  the  opposing  counsel  that  it  was 
through  courtesy  that  this  was  permitted. 

I  do  not  understand  what  justification  the  court  may  have 
in  appointing  his  own  experts,  and  I  fail  to  see  the  equity  of 
compelling  the  corporation  to  pay  for  the  services  of  court  ex- 
perts. I  have  noticed  that  usually  and  naturally,  as  a  result, 
the  leaning  was  toward  the  real  employer.  If  the  judge  can  so 
appoint,  it  would  be  fairer  to  divide  the  expense  between 
contending  sides. 

The  Medical  Standard  recently  stated  that,  under  the  leaal 
principle  that  no  man  is  compelled  to  criminate  himself,  the 
privilege  of  examining  patients  under  anaesthesia  without  their 
consent  had  repeatedly  been  refused  by  American  courts;  but 
another  periodical  (the  NortJnvestern  Lancet)  qualifies  this 
position,  stating  that  "anaesthetics  have  sometimes  been  ad- 
ministered for  the  sole  purpose  of  determining  whether  certain 
symptoms  were  genuine  or  not,  and,  in  the  hysterical,  diagnosis 
is  often  much  aided  by  this  plan.  In  medico-legal  cases,  where 
there  is  reason  to  doubt  the  reality  of  the  disability  claimed,  the 
matter  could  often  be  settled  by  putting  the  claimant  of  injury 
under  an  anaesthetic.     This  has  sometimes  been  done,  but  in  a 
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recent  case  in  France  where  it  was  proposed  the  injured  person 
refused  to  submit  to  anaesthetization,  and,  when  the  matter  was 
argued  before  the  court,  his  attorney  took  the  ground  that  the 
procedure  was  objectionable  because  it  involved  a  certain  de- 
gree of  risk  to  life  which  his  client  was  in  no  Avay  called  on  to 
undergo  for  the  mere  purposes  of  an  examination  which  would 
be  of  no  benefit  to  himself  The  attorney  further  argued  that 
the  only  situation  in  which  the  court  would  be  justified  in  or- 
dering anaesthesia  for  diagnostic  purposes  would  be  in  a  criminal 
case  where  it  was  done  for  the  benefit  of  the  accused.  The 
court  fully  sustained  this  decision." 

It  would  not  be  necessary  to  remind  physicians  that  cruelty 
in  examinations  is  not  to  be  tolerated  were  it  not  that  I  have 
seen  the  full  concentration  from  lenses  being  allowed  to  pain  the 
retinae  of  photophobic  patients,  and  that,  too,  when  there  is  no 
use  of  an  ophthalmoscopic  examination  in  Erichsen's  disease ; 
admittedly,  the  retina  may  be  normal. 

The  matter  of  taking  contingent  fees  partakes  too  much  of 
the  speculative,  but  is  a  consideration  of  conscience  and  busi- 
ness, though  unwise  from  the  latter  stand-point,  for  in  the  vast 
majority  of  cases  the  expert  will  find  himself  swindled.  A 
cash  basis  for  services  is  the  most  dignified  and  least  trouble- 
some plan  to  adopt  in  the  end. 

liawyers  often  have  an  idea  that  the  more  physicians  they 
can  obtain  to  testify  upon  their  side  the  more  the  jury  is  apt  to 
be  impressed.  Physicians  and  the  court  should  oppose  this  cu- 
mulative-testimony nonsense  by  endeavoring  to  limit  the  num- 
ber of  medical  witnesses  by  equal  numbers  for  both  sides.  The 
quality  rather  than  quantity  of  medical  testimony  should  afford 
the  grounds  for  argument. 

It  is  noticeable  tliat  coroners'  juries  frequently  exonerate 
railroad  companies  in  the  face  of  flagrant  neglect  and  culpa- 
bility, but  this  tendency  of  residents  along  the  line  of  a  road  to 
discharge  a  feeling  of  indebtedness  is  fully  counterbalanced  by 
the  very  general  prejudice  petit  jurors  have  against  corporations. 
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111  conclusion,  I  can  say  that  corporations  and  individuals 
are  very  much  alike,  for  is  not  the  former  composed  of  the 
latter  1  An  aggregation  of  scoundrels  and  narrow-minded  men 
will  bribe  juries,  suborn  perjurers,  and  spend  a  hundred  thou- 
sand dollai;s  or  more  per  annum  to  fight  claimants,  just  or  un- 
just, rather  than  make  settlements  by  which  the  company  would 
make  a  great  net  gain  in  the  end.  It  is  very  likely  that  the 
secret-service  accounts  of  such  a  corporation  would  reveal  mat- 
ters of  interest  to  stockholders,  for  when  confiding  patriots  trust 
a  "  triangle,"  or  stockholders  a  "  detective  system,"  they  are  not 
supposed  to  know  for  what  the  money  is  used,  or  to  care  how 
much  may  be  the  amount.  On  the  other  hand,  I  know  of  rail- 
roads with  broad-minded,  shrewd,  business  men  at  their  heads, 
who  swiftly  settle  all  claims,  and  their  balance-sheets  show  im- 
mensely less  expense  jjer  capita  of  claimants  than  where  the 
corporation  had  chronic  litigation  symptoms. 


GLOSSARY. 


A  FEW  WORDS  that  are  frequently  used  in  books  on  nervous 
diseases  are  explained  below  for  the  benefit  of  attorneys  and 
other  non-medical  readers.  No  attempt  at  full  definitions  is 
made,  and  ordinary  anatomical  and  general  medical  expressions 
are  omitted.  Dungiison's  Medical  Dictionary,  or  some  other 
work  of  the  kind,  should  be  consulted  for  fuller  information. 


Afferent, 

Amblyopia, 

Amnesia, 

AiSiESTHESIA, 

Analgesia, 

Anorexia, 

Aphasia, 

Aphonia, 

Asthenopia, 

Ataxia,  . 

Atrophy, 

Aura, 

Delusion, 

Diplopia, 

Efferent, 

fulgurant, 

Hallucination, 

Hebephrenia, 

Hemianesthesia, 

Hemipaeesis,  . 
Hemiplegia,  . 

HYPEEiESTHESIA, 

Hyperalgesia, 

Hyperidrosis, 

Hypertrophy, 


Toward  a  centre,  as  the  brain  or  cord. 

Defective  vision. 

Memory  loss  or  impairment. 

Defective  sense  of  touch. 

Loss  of  pain  appreciation. 

Aversion  to  food. 

Speech  defect  from  brain  disease. 

A  speech  difSculty. 

Vision  easily  fatigued. 

Irregularity  of  movements. 

A  wasting. 

Phenomenon  preceding  epilepsy. 

A  faulty  idea. 

Double  vision. 

From  a  centre. 

Lightning-like. 

A  baseless  perception. 

Insanity  of  puberty. 

Sensation  impairment  in  one-half  of  the  body  and 

extremities. 
Half-sided  paresis. 
Half-sided  paralysis. 
Extreme  sensitiveness. 
Excessive  pain-sense. 
Excessive  perspiration. 
Overgrowth. 
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Illusion, 
Katatonia, 

Monoplegia, 

Monospasm, 

Myelonal, 

Neueitis, 

Neurosis, 

Neurotic, 

Paranoia, 

Paraparesis, 

Paresthesia, 

Paraplegia, 

Paresis  (in  Neurology), 

Paresis  (as  Insanity), 


Paretic  (in  works  on  Insanity), 
Paretic  (in  Neurology), 
Pa%etig  Dementia, 

Peripheral,  . 
Photophobia, 
Psychosis,     . 
Tabes  Dorsalis,     . 
Tinnitus  Aueium,  . 


Distorted  perception. 

A  peculiar  form  of  insanity,  with  melancholia,  cata- 
lepsy, and  mania  alternately.    * 

Paralysis  of  a  single  part. 

Spasm  of  a  single  part. 

Relating  to  the  spinal  cord. 

Nerve  inflammation. 

Defective  nervous  condition. 

Having  a  neurosis. 

Insanity  characterized  by  logical  perversion. 

Paresis  of  upper  or  lower  half  of  body. 

Aberrant  sensations. 

Paralysis  of  upper  or  lower  half  of  body. 

Incomplete  paralysis. 

A  synonym  for  Paretic  Dementia  contracted  from 
Progressive  Paresis. 

A  contraction  of  Paretic  Dementia. 

A  condition  of  lessened  motility. 

Insanity,  with  grand  delusions  and  sometimes  con- 
vulsions and  fury. 

External. 

Extreme  sensitiveness  to  light. 

Insanity. 

Synonym  for  Locomotor  Ataxia. 

Auditory  hallucinations  or  illusions. 


:plate  IV 


A  Diagram  of  the  Motor  Points  of  the  Face. 

1,  m.  orbicularis  palpebrarum  ;  2,  in.  pyramidalis  nasi  ;  3,  m.  lev.  Jab.  sup.  et  nasi ;  4,  m.  lev. 
lab.  sup.  propr.  ;  5,  6,  m.  dilator  naris  ;  7,  in.  zygomatic  major ;  8,  m.  orbicularis  oris  ;  9,  n.  branch 
for  levator  menti ;  10,  m.  levator  menti :  11,  m.  quadratus  menti ;  12,  m.  triangularis  menti  ;  13, 
nerves,  subcutaneous,  of  neck  ;  14,  m.  sterno-liyoid  ;  15,  m.  omo-hyoid ;  16,  m.  sterno-tliyroid ; 
17,  n.  branch  for  platysma ;  18,  m.  sterno-liyoid:  19,  m.  omo-hvoid ;  20,  21,  nerves  to  pectoral 
muscles;  22,  m.  occipito-frontalis  (ant.  belly)  ;  2S.  m.  occipito-frontalis  (i:)ost.  belly)  ;  24,  m.  re- 
trahens  and  attoUens  aurem  ;  25,  nerve— facial ;  26.  ni.  stylo-hyoid  ;  27,  m.  digastric  ;  28,  m.  sple- 
nius  capitis ;  29,  nerve— external  branch  of  spinal  accessory  ;  30,  ra.  sterno-mastoid  ;  31,  m.  sterno- 
mastoid  ;  32,  m.  levator  anguli  scapula-' ;  33,  nerve — plirenic  ;  34,  nerve — posterior  thoracic  ;  35,  m. 
serratus  maguus  ;  36,  nerves  of  the  axillary  space.    In  tiais  text  m,  =  muscle  :  n.  =  nerve. 
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PLATE  V 


M.  estenml  head  of  triceps ^ 


Musculo-spiral  nerve  — 
M.  brachialia  anticus  — 


M.  supiDator  longus 
M.  extensor  carpi  rad.  longior 


M.  eitensor  carpi  rad.  brevior 


The  Motor  Points  on  the  Outer  Aspect  of  the  Akm. 
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JPLATJE    VI 


The  Motor  Points  on  the  Inner  Side  of  the  Arm. 
1,  m.  internal  head  of  triceps;  2,  musculo-cutaneous  nerve;  3,  median  nerve;  4,  m. 
coraco-brachialis ;  5,  ulnar  nerve ;  6,  branch  of  median  nerve  for  pronator  radii 
teres ;  7,  musculo-cutaneous  nerve ;  8,  m.  biceps  flexor  cubiti. 
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PLATE  VII 


The  Motor  Points  on  the  Extensor  (Posterior)  Aspect  op  the  Forearm 
1,  m  supinator  longus ;  2,  m.  extensor  carpi  rad.  longior;  3,  m  extensor  rami  rarl' 
brevior;  4,  5,  m.  extensor  communis  dijitorum  ;  6,  m.  extensoi  oss"s  met  do1^7 
m  extensor  pnm.  internod.  pol. ;  8.  m.lfirst  dorsal  interosseous  ;  9  in  sIcoEd  dor! 
sal  interosseous  ;  10  m.  third  dorsal  interosseous;  11,  m.  extensor  carniiUnaris- 
12,  m  extensor  mn>.  digiti ;  13,  m.  extensor  secund.  internod  pol  •  14  m  abduct' 
mm.  digiti ;  15,  m.  fourth  dorsal  interosseous.  i^eiuou.  poi. ,  n,  m.  aoduct. 
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PLATB  VUl 


The  Motor  Potkts  on  the  Flexor  (Anterior)  Aspect  of  the  Foreakm; 
1,  median  nerve  and  branch  to  m.  pronator  radii  teres :  2,  m.  palmaris  longiis  ;  3,  m. 

flexor  carpi  ulnaris  ;  4,  m.  fiex(n-  siiblim.  digit. ;  5,  ulnar  nerve  ;  6,  m.  flex,  sublim. 

dig. ;  7,  volar  bi-anch  of  the  ulnar  nerve  ;  8,  m.  palmaris  brevis  ;  9.  m.  abductor  min. 

digit. ;  10,  m.  flexor  min.  digit. ;  11,  in.  opponens  min.  digit. ;  12, 13,  m.  lumbricales  ; 

14,  m.  flexor  carpi  radialis  ;  15,  m.  flexor  profund.  digitorum;  16,  m.  flexor  sublim. 

digitorum  ;  17,  m.  flex,  longus  pollicis  ;  l.S,  median  nerve  ;  19,  m.  opponens  poUicis  - 

20,  m.  abductor  pollicis ;  21,  m.  flexor  brevis  pollicis ;  22,  m.  adductor  pollicis ;  23, 

m.  first  lumbricaiis. 
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PLATE  IX 


12 


The  Motor  Points-  on  the  Posterior  Aspect  of  the  Thigh. 
1,  branch  of  the  inferior  gluteal  nerve  to  the  glutens  maximns  muscle;  2,  sciatic 
nerve  ;  3,  long  head  of  biceps  muscle  :  4,  short  head  of  biceps  muscle ;  5,  adductor 
magnus muscle;  6,  semi-tendinosus muscle  ;  7,  semi-membranosus muscle  ;  8, tibial 
nerve;  9,  peroneal  nerve;  10,  external  head  of  gastrocnemius  muscle;  11,  soleus 
muscle  ;  12,  internal  head  of  gastrocnemius  muscle. 
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JPLATB  X 
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The  Motor  Points  on  the  Anterior  Aspect  of  the  Thigh. 
1,  crural  nerve  ;  2,  obturator  nerve  ;  3,  sartorius  muscle  ,  4,  adductor  loogus  muscle ; 
5,  branch  of  the  anterior  crural  nerve  for  the  quadriceps  extensor  muscle  ,btiie 
quadriceps  muscle;  7,  branch  of  anterior  crural  nerve  to  the  vastus  internus 
Auscle  ;  8,  tensor  vaginis  femoris  muscle  (supphed  by  the  s^n^enoi  gUitealneiveV^ 
9,  external  cutaneous  branch  of  anterior  crural  nerve :  10,  rectus  femcris  muscle , 
11, 12,  vastus  externus  muscle. 
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PLATE  XI 


The  Motor  Points  on  the  Inner  Aspect  of  the  Leg. 

1,  internal  head  of  gastrocnemius  muscle ;  2,  soleus  muscle  ;  3,  flexor  communis  digi- 
torum  muscle ;  4,  posterior  tibial  nerve ;  5,  abductor  pollicis  muscle. 
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PLATE  XII 


The  Motor  Points  on  the  Outer  Aspect  of  the  Leg. 
^'  ^  tl^^^^'  "^"^^^ '  ?'  external  head  of  gastrocnemius  muscle ;  3,  soleus  muscle :  4,  ex- 
7  fll  communis  digitorum  muscle  ;  5,  peroneus  brevis  muscle  ;  6,  soleus  muscle ; 
iVlf '"^i""  ''^'^S'ls  polhcia  ;  8,  peroneus  longus  muscle  ;  9,  tibialis  anticus  muscle  :  10 
^f  „V  .  "^"^^^s  PoUicis  muscle  ;  11,  extensor  brevis  digitorum  muscle  ;  12,  ab- 
?™i?/i?Jl^^"^'  '^'^'**  muscle ;  13,  deep  branch  of  the  peroneal  nerve  to  the  extensor 
brevis  digitorum  muscle ;  14, 14, 14,  dorsal  interossei  muscles. 
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The  above  diagram  is  a  little  more  than  one-fifth  (1-5)  the  actual  size  of  the  chart,  and  shows  the  method  of 
plotting,  the  iii)pcr  curve  being  the  Temperature,  the  middle  the  Pulse,  and  the  lower  the  Respiration.  By  this 
method  a  full  record  of  each  can  easily  be  kept  with  but  one  color  ink.  * 

It  is  so  arranged  that  all  practitioners  will  find  it  an  invaluable  aid  in  the  treatment  of  their  patients. 

On  the  back  of  each  chart  will  be  found  ample  space  couveniently  arranged  for  recording  "  Clinical  History  and 
Symptoms"  and  "Treatment." 

By  its  use  the  physician  will  secure  such  a  complete  record  of  his  cases  as  will  enable  him  to  review  them  at«nny 
time.  Thus  he  will  always  have  at  hand  a  source  of  individual  improvement  and  benefit  in  the  practice  of  his 
profession,  the  value  of  which  can  hardly  be  overestimated. 

(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 


THE  CLINICAL  CHART  IN   PRACTICE. 


The  following  extract  from  an  article  hy  a  physician  in  active 
practice  well  illustrates  the  necessity  and  value  of  such 
a   chart : — 

"A  somewhat  general  inquiry  among  physicians  in  private  prac- 
tice has  developed  the  existence  of  the  fact  of  a  Lamentable  indispo- 
sition to  use  the  thermometric  sheet  at  the  bedside  of  the  private 
patient.  The  very  considerable  advantages  of  a  careful  recording  of 
the  temperature  and  other  important  manifestations  of  disease  would 
seem  sufficient  to  bring  about  a  different  condition  of  things  than 
that  stated.  To  the  physician  in  hospital  practice,  the  temperature, 
pulse,  and  respiratory  records  are  regarded  as  indispensable,  not  alone 
to  a  careful  recording  of  the  course  and  nature  of  the  disease,  but  as 
well  to  the  intelligent  treatment  of  the  same.  Wh}^  should  they  not 
be  appreciated  to  nearly  an  equal  degree  in  private  practice  ?  There 
is,  admittedl}^,  a  difference  between  private  and  hospital  practice  in 
the  necessity  for  so  faithful  a  recording  of  all  the  S3^mptoms  in  the 
former  as  in  the  latter.  Yet  in  actual  experience  the  divergence  is  made 
too  great,  and  the  rich  field  of  observation  at  the  bedside  of  the  home 
is  permitted  to  go  to  waste.  Observation  will  quickly  unfold  the  fact 
that  our  medical  journals  are  too  sparse  in  papers  that  haA^e  attached 
to  them  any  very  trustworthy  importance ;  and  this  is  by  reason  of 
failure  to  record  day  by  daj^  the  phenomena  of  disease,  and  the  almost 
universal  reliance  on  general  statement  and  unsupported  conclusions. 
This  is  inapplicable  to  reports  of  cases  occurring  in  hospitals.  In 
these  institutions,  each  bed  has  its  clinical  chart,  on  which,  daily  or 
more  frequently,  are  recorded  the  course  and  treatment  of  the  disease. 
A  word  picture  is  thus  drawn  whose  service  to  the  attending  or  con- 
sulting phj'sician  is  incalculable.  Thus  it  is,  mainly,  that  conclu- 
sions drawn  from  hospital  practice  are  more  valuable  and  reliable 
than  those  drawn  from  the  almost  uniformly  unsystematic  and  im- 
perfect study  of  private  cases. 

"  Out  of  a  large  number  of  physicians  to  whom  the  writer  put  in- 
quiries, only  two  or  three  were  found  who  at  the  bedside  of  a  private 
patient  made  anything  like  iTuto  a  sj-stematic  recording  of  the  tem- 
perature, pulse,  respiration,  defecation,  urination,  and  treatment  of 
disease.  Obviously  this  raritj^  is  coincident  with  an  inability  to  de- 
finitely define  the  course  of  the  disease  to  consultant,  in  periodical,  or 
in  clinical  society.  Memory  with  the  best  is  untrustworthy,  and  it 
proves  surprisingly  fickle  as  we  pass  from  patient  to  patient,  from  scene 
to  scene,  with  the  attending  tendencies  to  distract  the  attention  and 
Interfere  with  the  exercise  of  recollection. 

"  The  physician  has  merely  to  give  the  clinical  chart,  in  some  one 
of  its  many  and  useful  forms,  a  trial,  and  its  advantages  will  loom 
up  so  forcibly  before  his  view  that  he  will  wonder  at  his  former 
blindness. " 

(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 
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There  are  many  excellent  text-books  on  children's  diseases,  but 
the}'  have  failed  to  give  a  satisfactory  account  of  the  diseases  of  the 
heart ;  and,  indeed,  as  far  as  known,  this  work  of  Keating  and  Edwards' 
now  presented  to  tlie  profession  is  the-  only  systematic  attempt  that  lias 
been  made  to  collect  in  book  form  the  abundant  material  which  is  scat- 
tered througliout  medical  literature  in  the  form  of  journal  articles,  clinical 
lectures,  theses,  and  reports  of  societies. 

The  authors  have  endeavored,  in  their  diflicult  task,  to  collect 
these  valuable  materials  and  place  them  within  eas}^  reach  of  those  who 
are  interested  in  this  important  subject.  That  they  have  succeeded  will, 
we  believe,  V)e  conceded  by  all  who  obtain  and  make  use  of  their  very 
valuable  contribution  to  this  hitherto  neglected  Held  of  medical  literature. 

An  appendix,  entitled  "  Clinical  Studies  on  the  Pulse  in  Child- 
hood," follows  the  index  in  the  book,  and  will,  w'e  are  sure,  be  found  of 
much  real  value  to  every  practitioner  of  medicine.  The  work  is  made 
aA-ailable  for  ready  reference  by  a  well-arranged  index.  We  append  the 
table  of  contents  showing  tlie  scope  of  the  book : — 
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"  Drs.  Keating  and  Edwards  have  pro- 
duced a  work  that  will  give  material  aid  to 
every  doctor  in  his  practice  among  children. 
The  style  of  the  book  is  graphic  and  pleas- 
ing, the  diagnostic  points  are  explicit  and 
exact,  and  the  therapeutical  resources  in- 
clude the  novelties  of  medicine  as  well  as 
the  old  and  tried  agents." — Pittshurgh  Med. 
Review. 

"A  very  attractive  and  valuable  work 
has  been  given  to  the  medical  profession  by 
Drs.  Keating  and  Edwards,  m  their  treatise 
on  the  diseases  of  the  heart  and  circulation 
in  infancy  and  adolescence,  and  they  de- 
serve the  greatest  credit  for  the  admirable 
manner  in  which  they  have  collected,  re- 
viewed, and  made  use  of  the  immense 
amount  of  material  on  this  important  sub- 
ject. The  book  contains  about  two  hundred 
pages,  which  are  divided  into  ten  chapters, 
illustrated  by  wood-cuts,  some  valuable 
tables,  and,  in  the  chapter  on  valvular  dis- 
ease, by  excellent  photographs  of  mitral 
stenosis  and  mitral  regurgitation.  One  of  the 
tables,  which  illustrates  the  dimensions  of 
the  circumference  of  the  aorta  at  its  origin 
according  to  age  and  sex,  and  the  relations 
of  this  quantity  to  the  length  of  the  heart, 
is  especially  interesting,  for  it  enumerates 
the  favorable  prognosis  of  cardiac  diseases 
in  the  young  in  comparison  with  the  adult 
heart,  and  explains  anatomically  the  in- 
herent power  to  overcome  morbid  changes 
which  we  so  often  meet  with  clinically  in 
early  life. — Archives  of  Pediatrics. 

"  The  plan  of  the  work  is  the  correct 
one,  viz.,  the  supplementing  of  the  observa- 


tions of  the  better  class  of  practitioners  by 
the  experience  of  those  who  have  given 
the  subject  systematic  attention." — Medical 
Age. 

"  It  is  not  a  mere  compilation,  but  a 
systematic  treatise,  and  bears  evidence  of 
considerable  labor  and  observation  on  the 
part  of  the  authors.  Two  fine  photographs 
of  dissections  exhibit  mitral  stenosis  and 
mitral  regurgitation ;  there  are  also  a 
number  of  wood-cuts." — Cleveland  Medi- 
cal Gazette. 

"As  the  works  upon  diseases  of  chil- 
dren give  little  or  no  attention  to  diseases 
of  the  heart,  this  work  of  Drs.  Keating  and 
Edwards  will  supply  a  want.  We  think 
that  there  will  be  no  physician,  who  takes 
an  interest  in  the  affections  of  young  folks, 
who  will  not  wish  to  consult  it.  The 
authors  have  had  very  large  experience 
and  very  extended  observations  in  diseases 
of  children,  and  consequently  have  been 
able  to  enrich  the  volume  with  much  valu- 
able information  that  will  greatly  assist 
the  medical  practitioner  in  many  doubtful 
and  difficult  cases  in  diagnosis,  prognosis, 
and  treatment. — Cincinnati  Med.  News. 

"  This  work  takes  up,  in  an  able  and 
scientific  manner  diseases  of  the  heart  in 
children.  This  is  a  part  of  the  field  of 
medical  science  which  has  not  been  culti- 
vated to  the  extent  that  the  importance  of 
the  subject  deserves.  Most  of  us  have  been 
disappointed  at  the  small  amount  of  infor- 
mation which  is  to  be  gained  from  works 
on  diseases  of  children,  in  this  particular 
line."' — Canada  Lancet. 
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case  can  be  acted  upon,  and  the  examiner  is  often  put  to  much  inconvenience  to  obtain 
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The  need  has  long  been  felt  among  examiners  for  a  reference  book  in  which  could 
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second  visit  to  the  applicant  when  further  information  is  required. 

After  a  careful  study  of  all  the  forms  of  examination  blanks  now  used  by  Insurance 
Companies,  Dr.  J.  M.  Keating  has  compiled  such  a  record  book  which  we  are  sure  will  fill 
this  long-felt  want. 

This  record  book  is  small,  neat,  and  complete,  and  embraces  all  the  principal  points 
that  are  required  by  the  different  companies  It  is  made  in  two  sizes,  viz.:  No.  1,  cover- 
ing one  hundred  (100)  examinations,  and  No.  2,  covering  two  hundred  (200)  examina- 
tions. The  size  of  the  book  is  7x3|  inches,  and  can  be  conveniently  carried  in  the 
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ARRANGED  UPON  AN  ORIGINAL  AND  CONVENIENT  MONTHLY  AND  WEEKLY  PLAN 
FOR  THE  DAILY  RECORDING  OF  PROFESSIONAL  VISITS. 


Frequent  Rewriting  of  Names  Unnecessary. 

This  Visiting  List  is  arranged  upon  a  plan  best  adapted  to  the  most 
convenient  use  of  all  physicians,  and  embraces  a  new  feature  in  recording 
daily  visits  not  found  in  any  other  list,  consisting  of  stub  or  half  leaves 
IN  THE  FORM  OF  INSERTS,  a  glance  at  which  will  suffice  to  show  that  as  the 
first  week's  record  of  visits  is  completed  the  next  week's  record  may  be 
made  by  simply  turning  over  the  stub-leaf,  without  the  necessity  of  re- 
writing the  patients'  names.  This  is  done  until  the  month  is  completed, 
and  the  physician  has  kept  his  record  just  as  complete  in  every  detail  of 
VISIT,  CHARGE,  CREDIT,  ctc,  as  he  could  have  done  had  he  used  any  of  the 
old-style  visiting  lists,  and  has  also  saved  himself  three-fourths  of  the 
time  and  labor  formerly  required  in  transferring  names  every  week. 
There  are  no  intricate  rulings ;  everything  is  easilj^  and  quickly  under- 
stood ;  not  the  least  amount  of  time  can  be  lost  in  comprehending  the 
plan,  for  it  is  acquired  at  a  glance. 

The  Three  Different  Styles  Made. 

The  Wo.  1  Style  of  this  List  provides  ample  space  for  the  daily 
record  of  seventy  (70)  different  names  each  month  for  an  entire  year 
(two  full  pages,  tliirty-five  [35]  names  to  a  page,  being  allowed  to  each 
month),  so  that  its  size  is  sufficient  for  an  ordinaiy  practice ;  but  for 
physicians  who  prefer  a  List  that  will  accommodate  a  larger  practice  we 
have  made  a  Wo.  2  Styles  which  provides  ample  space  for  the  daily 
record  of  one  hundred  and  five  different  names  (105)  each  month  for 
an  entire  year  (three  full  pages  being  allowed  to  each  mouth),  and  for 
physicians  who  may  prefer  a  Pocket  Record  Book  of  less  thickness  than 
either  of  these  styles  we  have  made  a  JVo.  3  Stf/lef  in  which  "  The 
Blanks  for  the  Recording  of  Visits  In  "  have  been  made  into  removable 
sections.  These  sections  are  very  thin,  and  are  made  up  so  as  to  answer 
in  full  the  demand  of  the  largest  practice,  each  section  providing  ample 
space  for  the  daily  record  op  two  hundred  and  ten  (210)  different 
NAMES  for  one  month;  or  one  hundred  and  five  (105)  dillerent  names 
daily  eacli  month  for  two  months  ;  or  seventy  (70)  different  names  daily 
each  month  for  three  months ;  or  thirty-live  (35)  dilferent  names  daily 
each  month  for  six  months.  Four  sets  of  these  sections  go  with  each 
copy  of  No.  3  Style. 

Special  Features  Not  Found  in  Any  Other  List. 

Li  this  No.  3  Style  the  printki)  mattki!,  and  such  matter  as  the 
BLANK  FORMS  FOR  Addressks  OF  Fatients,  Obstetric  Record,  Vaccination 
Record,  Cash  Account,  Births  and  Deatiis  Records,  etc.,  are  fastened 
permanently  in  the  back  of  the  book,  thus  reducing  its  thickness.  The 
addition  of  one  of  these  removable  sections  does  not  increase  the  size 
quite  an  eighth  of  an  inch.  This  brings  the  book  into  such  a  small  com- 
pass that  no  one  can  object  to  it  on  account  of  its  thickness,  as  its  bulk 


is  YERY  MUCH  LESS  tlum  tli.it  of  any  visiting  list  ever  published.  Every 
pliysician  will  at  once  understand  that  as  soon  as  a  section  is  full  it  can 
be  taken  out,  filed  away,  and  another  inserted  without  the  least  incon- 
venience or  trouble. 

This  Visiting  List  contains  a  Calendar  for  the  last  six  months  of 
1888,  all  of  1889  and  1890;  Table  of  Signs  to  be  used  in  Keeping 
Accounts;  Table  of  Fees;  Dr.  Ely's  Obsteti-ical  Table ;  Tables  for  Cal- 
culating the  Number  of  Doses  in  a  given  R,  etc.,  etc.;  for  converting 
Apothecaries'  Weights  and  Measures  into  Grammes ;  Metrical  Avoirdu- 
pois and  Apothecaries' Weights;  Number  of  Drops  in  a  Fluidrachm  ; 
Graduated  Doses  for  Children ;  Graduated  Table  for  Administerino- 
Laudanum  ;  Periods  of  Eruption  of  the  Teeth  ;  The  Average  Frequency 
of  the  Pulse  at  Different  Ages  in  Health ;  Formula  and  Doses  of  Hypo- 
dermic Medication;  Use  of  the  Hypodermic  Syringe;  Formulge  and 
Doses  of  Medicine  for  Inhalation ;  Formulae  for  Suppositories  for  the 
Rectum;  The  Use  of  the  Thermometer  in  Disease;  Poisons  and  their 
Antidotes ;  Treatment  of  Asphyxia ;  Anti-Emetic  Remedies ;  Nasal 
Douches;  Eye-Washes. 

Most  Convenient  Time-  and  Labor-  Saving  List  Issued. 

It  is  evident  to  every  one  that  this  is,  beyond  question,  the  best  and 
most  convenient  time-  and  labor-  saving  Physicians'  Record  Book  ever 
published.  Physicians  of  many  years'  standing  and  vrith  large  practices 
pronounce  this  the  Best  List  they  have  ever  seen.  It  is  handsomely 
bound  in  fine,  strong  leather,  with  flap,  including  a  pocket  for  loose 
memoranda,  etc.,  and  is  furnished  with  a  Dixon  lead-pencil  of  excellent 
quality  and  finish.  It  is  compact  and  convenient  for  carrying  in  the 
pocket.     Size,  4  x  6|  inches. 


IN    THREK   STYLES. 


NET  PRICES. 


No.  I.     Regular  size,  to  accommodate  70  patients  daily  each  month  for  one  year,      ....         $1.25 
No.  2.     Large  size,  to  accommodate  105  patients  daily  each  month  for  one  year,         ....  1.50 

No.  3.     In  which  "The  Blanks  for  Recording  Visits  In"  are  in  removable  sections,  as  described  above,  1.7s 


EXTRACTS    FROM   REVIEWS. 


"  While  each  page  records  only  a  week's  visits, 
yet  by  an  ingenious  deviceof  half  leaves  the  names 
of  the  patients  require  to  be  written  but  once  a 
month,  and  a  glance  at  an  opening  of  the  book 
shows  the  entire  visits  paid  to  any  individual  in  a 
month.  It  will  be  found  a  great  convenience." — 
Boston  Medical  and  Surgical  yournal. 

"Everything  about  it  is  easily  and  quickly 
understood." — Canadian  Praciitioner. 

"  Of  the  many  visiting  lists  before  the  profes- 
sion, each  has  some  special  feature  to  recommend 
it.  This  list  is  very  ingeniously  arranged,  as  by  a 
series  of  narrow  leaves  following  a  wider  one,  the 
name  of  the  patient  is  written  but  once  during  the 
month,  while  the  account  can  run  for  thirty-one 
days,  space  being  arranged  for  a  weekly  debit 
and  credit  summary  and  for  special  memoranda. 
The  usual  pages  for  cash  account,  obstetrical 
record,  addresses,  etc.,  are  included.  A  large 
amount  of  miscellaneous  information  is  presented 
in  a  condensed  form."  —  Occidental  Medical 
Times. 

"It  is  a  monthly  instead  of  a  weekly  record, 
thus  obviating  the  transferring  of  names  oftener 
than  once  a  month.  There  is  a  Dr.  and  Cr.  column 
following  each  week's  record,  enabling  the  doctor 
to  carry  a  patient's  account  for  an  indefinite  time, 
or  until  he  is  discharged,  with  little  trouble." — 
Indiana  Medical  yournal. 


"Accounts  can  begin  and  end  at  any  date. 
Each  name  can  be  entered  for  each  day  of  every 
month  on  the  same  line.  To  accomplish  this,  four 
leaves,  little  more  than  one-third  as  wide  as  the 
usual  leaf  of  the  book,  follow  each  page.  Oppo- 
site is  a  full  page  for  the  recording  of  special 
memoranda  The  usual  accompaniments  of  this 
class  of  books  are  made  out  with  care  and  fitness." 
—  The  American  Lancet. 

"This  is  a  novel  list,  and  an  unusually  con- 
venient one." — yournal  q/the  Atner. Med, Assoc. 

"This  new  candidate  for  the  favor  of  physi- 
cians possesses  some  unique  and  useful  points. 
The  necessity  of  rewriting  names  every  week  is 
obviated  by  a  simple  contrivance  in  the  make-up 
of  its  pages,  thus  saving  much  valuable  time, 
besides  reducing  the  bulk  of  the  book." — Buffalo 
Medical  and  Surgical  yournal. 

"This  list  is  an  entirely  new  departure,  and 
on  a  plan  that  renders  posting  rapid  and  easy.  It 
is  just  what  we  have  often  wished  for,  and  really 
fills  a  long-felt  want." — The  Medical  Wai/. 

"It  certainly  contains  the  largest  amount  of 
practical  knowledge  for  the  medical  practitioner 
in  the  smallest  possible  volume,  besides  enabling 
the  poorest  accountant  to  keep  a  correct  record, 
and  render  a  correct  bill  at  a  mome'nt's  notice." — 
Medical  ChiJ>s. 
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^[^"  Since  the  publisher  brought  this  valuable  work  before  the  profession,  it  has  become: 
1st,  the  text-book  of  a  large  number  of  colleges ;  2d,,  the  reference  book  of  the  U.  S.  Army, 
Navy,,  and  the  Marine  Service ;  and,  3d,  an  important  and  valued  addition  to  tJie  libraries 
of  over  p'OOO  physicians. 

This  book  has  not  only  the  inherent  merit  of  presenting  a  clear  expose  of  the  subject, 
but  it  is  written  with  a  view  to  enable  the  general  practitioner  to  treat  his  cases  himself. 
To  facilitate  diagnosis,  colored  plates  are  introduced,  showing  the  appearance  of  the  difter- 
ent  parts  m  the  diseased  state  as  they  appear  in  nature  by  artificial  light.  No  error  can 
thus  be  made,  as  each  affection  of  the  nose  and  throat  has  its  representative  in  the  100 
chromo-lithographs  presented.  In  the  matter  of  treatment,  the  indications  are  so  complete 
that  even  tlie  slightest  procedure,  folding  of  cotton  for  the  forceps,  the  use  of  the  probe, 
etc.,  are  clearly  explained. 

EXTRACTS    FRO^    REVBEWS. 


"  In  the  preparation  of  this  work  the  author 
has  shown  a  thorough  knowledge  of  his  subject  as 
well  as  a  just  appreciation  of  the  needs  of  the  prac- 
titioner. By  means  of  the  excellent  colored  plates, 
he  has  succeeded  in  presenting  to  the  eye,  in  a 
manner  so  true  to  life  that  no  careful  physician 
need  err  in  the  diagnosis  of  the  disease  to  which 
they  refer,  the  various  pathological  changes  which 
take  place  in  the  pans  in  the  legion  of  diseases 
to  which  they   are   subject. 

"  (){  all  the  recent  medical  works  which  have 
come  to  our  notice,  there  arc  none  of  more  practi- 
cal value,  and  none  which  we  can  more  heartily 
recommend  to  our  brother  physicians." — Chicago 
Medical  Times. 

"This  excellent  work  is  an  important  addi- 
tion to  tile  liierature  of  a  specialty  which  em- 
braces the  study  and  ircatment  of  a  Large  number 
of  annoying  and  distressing  rnorbid  conditions. 
It  will  doubtless  become  a  popular  le.xt-book  on  the 
subject  of  which  it  treats,  being  up  to  the  very  lat- 
est day  in  its  presentation  of  diagnosis  and  treat- 
ment, and  wrillen  by  one  who  may  justly  be  con- 
sidered an  export,  in  his  specialty." — College  and 
Clinical  Record. 

"This  is  an  eminently  practical  and  satisfac- 
tory book,  and,  as  a  manual,  we  do  not  hesitate 
to  say  that  H  is  the  best  we  have  seen  so  far."— 
New  Orleans  Medical  and  Surgical  yournal. 


"  A  notable  and  worthy  feature  of  the  work  is  a 
number  of  colored  plates,  illustrating  the  appear- 
ance of  various  stages  and  conditions  of  throat 
disease.  We  do  not  know  of  a  more  thorough, 
careful,  or  reliable  work  on  the  subject." — Call- 
J'ornia  JMedical  Journal. 

"The  drawings  from  life  are  e.\collent,  and 
their  reproduction  by  the  chromo-lithographic  pro- 
cess leaves  nothing  to  be  desired.  The  work  is 
especially  adapted  to  the  needs  of  the  general 
practitioner,  and,  without  giving  ,i  detail  cf  il". 
merits,  it  is  one  which  we  can  commend  without 
reservation." — Medical  Age. 

''It  is  intended  to  furnish  the  general  prac- 
titioner not  only  with  a  guide  for  the  ircatment  of 
diseases  of  the  nose  and  throat,  but  also  lo  place 
before  him  .a  representation  of  the  norni.al  and 
diseased  pans  .as  they  would  appear  to  him  were 
they  scon  in  liic  living  subject.  As  aguide  to  the 
troalment  of  the  nose  and  throat,  we  can  cordially 
recommend  this  work." — Boston  Medical  ana 
Surgical  Journal. 

"This  is  one  of  the  most  excellent  works  wp 
have  seen,  treating  of  the  important  and  trouble- 
some diseases  of  tlic  upper  air-paasagos,  and  make^ 
a  most  excellent  guide  for  the  general  practitionA 
in  Ihetre.atinenl  of  diseases  of  the  nose  and  thj-oaf." 
— Sou  tit  em  Practitioner. 


TbQ  a]t)pve  represent  l)iit  a  sniaM  jiroport  ion  of  the  testimonials  received  from 
journal.'*  from  all  parl.s  of  tlie  \vorl<l. 
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It  is  now  generally  conceded  that  the  nervous  system  controls  all  of  the  physical 
functions  to  a  greater  or  less  extent,  and  also  that  most  of  the  sj-mptoms  encountered  at 
the  bedside  can  be  explained  and  interpreted  from  the  standpoint  of  nervous  physlolog3^ 

The  unprecedented  sale  of  this  work  during  the  short  period  which  has  elapsed  since 
its  publication,  has  already  compelled  the  publishers  to  print  a  second  edition,  which  is 
already  nearly  exhausted. 

The  chief  claims  upon  which  this  work  seems  to  be  meeting  with  growing  favor 
among  the  profession  may  be  found  m  the  following  list  of 

Reasons  Why  This  Book  Should  Be  in  Every  Medical  Library : 

1.  It  is  simple  in  its  style,  and  arranged  for  ease  of  reference. 

2.  Every  new  term  is  made  intelligible  to  the  reader  by  a  glossary. 

3.  It  deals  with  the  new  discoveries  in  cerebral  and  spinal  localization. 

4.  It  goes  into  minute  detail  respecting  the  methods  of  examination  of  nervous  diseases. 

5.  It  has  an  extensive  bibliography  of  neurological  literature. 

6.  Its  illustrations  are  chiefly  in  color — aiding  the  eye  of  the  reader. 

7.  It  treats  of  electro-physics,  electro-diagnosis,  and  electro -therapeutics. 

8.  It  is  the  only  neurological  treatise  which  discusses  anomalies  of  the  visual  appa- 
ratus in  functional  nervous  diseases. 

9.  It  has  nearly  one-third  more  matter  on  each  page  than  most  works  in  this  field- 
thus  condensing  a  large  amount  of  matter  into  a  handy  volume. 

10.  It  is  particularly  designed  for  the  use  of  the  general  practitioner  of  medicine. 


This  work  considers  nervous  diseases  from  the 
standpoint  of  cerebral  and  spinal  localization  and 
the  later  methods  employed  in  the  diagnosis  and 
treatment  of  these  affections.  The  chapters  on 
fonctional  nervous  diseases  respecting  the  bearings 
of  eye  defect  and  eye  strain  upon  the  cause  and 
cure  of  these  diseases,  on  the  clinical  examination 
of  patients,  and  electricity  in  medicine,  will  form, 
we  believe,  the  most  interesting  part  of  the  book  to 
the  general  practitioner. — Medical  Age. 

The  illustrations  are  numerous  and  instructive. 
To  an  unusual  degree  he  h33  employed  diagram- 
matic illustrations,  colored.  The  work  certainly 
contains  a  large  amount  of  very  valuable  material 
arranged  in  a  readable  shape.  It  is  well  printed 
upon  good  paper. — American  Lancet. 


We  are  glad  to  note  that  Dr.  Ranney  has  pub- 
lished in  book  form  his  admirable  lectures  on  nervous 
diseases,  tlis  book  contains  over  seven  hundred 
large  pages,  and  is  profusely  illustrated  with  origi- 
nal diagrams  and  sketches  in  colors,  and  with  many 
carefully  selected  wood-cuts  and  reproduced  photo- 
graphs of  t\pical  cases.  A  large  amount  of  valua- 
ble information  not  a  littleof  which  has  but  recently 
appeared  in  medical  literature  is  presented  in  com- 
pact form,  and  thus  made  easily  accessible  Incur 
opinion.  Dr.  Ranney's  book  ought  to  meet  with  a 
cordial  reception  at  the  hands  of  the  medical  pro- 
fession, for,  even  though  the  author's  views  maybe 
sometimes  open  to  question,  it  cannot  be  disputed 
that  his  work  bears  evidence  of  scientific  method  and 
honest  opinion. — A?ne}'ican  yournal  of  Insanity- 
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WITH  AN  APPENDIX  CONTAINING 

A  Posological  Table,  the  Newer  Remedies  included  ;  Important  Incom- 
patibles ;  Tables  on  Dentition  and  the  Pulse ;  Table  of  Drops  in 
a  Fluidrachm  and  Doses  of  Laudanum  graduated  for  age ;  For- 
mulae and  Doses  of  H^qDodermic  Medication, including  the  Newer 
Remedies;  Uses  of  the  H3^podermic  S^'ringe;  Formulae  and  Doses 
for  Inhalations,  Nasal  Douches,  Gargles,  and  Eye-Washes  ;  For- 
mulae for  Suppositories;  Use  of  the  Thermometer  in  Disease; 
Poisons,  Antidotes  and  Treatment :  Directions  for  Post-Mortem 
and  Medico-Legal  Examinations  ;  Treatment  of  Asphyxia,  Sun- 
stroke, etc. ;  Antiemetic  Remedies  and  Disinfectants  ;  Obstetrical 
Table ;  Directions  for  Ligation  of  Arteries ;  Urinary  Anal^^sis ; 
Table  of  Eruptive  Fevers  ;  Motor  Points  for  Electrical  Treat- 
ment, etc.,  etc.,  etc. 


l^ricCf  Postj^aidf  in  United  States  and  Canada,  $2,00  net ; 
in  Great  Britain,  8s.  6d. 


THIS  WORK  POSSESSES  THE  FOLLOWINa  MEBITS: 

First. — The  formulsD  are  arranged  under  the  different  dis- 
eases in  alphabetical  order,  with  thumb-letter  index. 

Second. — The  large  number  of  recent  formulae,  giving  the 
latest  and  best  modes  of  treatment  by  the  most  eminent  Amer- 
ican and  foreign  physicians.    The  best  selection  ever  published. 

Third. — The  large  number  of  well-tested  and  time-tried 
formulae  of  classic  American  and  foreign  physicians. 

Fourth. — The  large  collection  of  hypodermic  formulae,  in- 
cluding the  latest  and  newest  remedies;  the  largest  number 
yet  published. 

Fifth. — Extra  blank  leaves  for  classifying  your  own  favo- 
rite formulae. 


Sixth, — The  large  number  of  authorities  quoted.  Over 
600  of  the  best-known  American  and  foreign  physicians  and 
professors.     The  author's  name  is  given  with  each  formula. 

Seventh. — Compactness;  fine  leather,  flap  binding;  will 
easily  slip  into  the  pocket. 

Eighth. — Saving  of  time  and  labor. 

Ninth. — A  handy,  reliable  "  omnium  gatherum,^^  invaluable 
alike  to  the  student,  recent  graduate,  or  busy  practitioner. 

This  work,  the  best  and  most  complete  of  its  kind,  con- 
tains about  275  printed  pages,  besides  extra  blank  leaves. 
Elegantly  printed,  with  red  lines,  edges,  and  borders;  with 
illustrations.  Bound  in  leather,  with  side  flap.  It  contains 
more  than  1800  formulae,  exclusive  of  the  large  amount  of 
other  very  valuable  matter. 


BBVIBWS  AJVD   CRITICISMS, 


"This  is  a  convenient  little  book  for  the  vest- 
pocket,  and  one  which  will  be  a  companion  to  every 
practitioner.  Its  size  is  convenient  and  contents  put 
in  a  concise  and  readable  shape  for  ready  reference." 
— J\feui  England  Med.  Monthly. 

"This  is  a  neatly  bound  and  elegantly  gotten  up 
pocket  formulary  and  useful  memoranda,  etc.,  with 
select  formulae,  marginal  index  and  subjects  alpha- 
betically arranged,  very  practical  and  convenient 
for  the  practitioner." — Southern  Med.  Record. 

"  To  the  directions  following  each  prescription 
are  often  added  special  indications  of  the  precise 
form  or  stage  of  the  disease  for  which  they  are  indi- 
cated, or  of  the  age  of  the  patient,  etc.,  for  which 
they  are  suitable.  Few,  if  any,  diseases  or  drugs  of 
importance  are  omitted.  An  appendix  contains 
concise  notes  upon  the  subjects  mentioned  above, 
and,  being  so  quickly  and  conveniently  available, 
will  be  found  of  frequent  use.  We  recommend  this 
little  book  to  the  busy  practitioner  and  to  all  who 
have  found  a  diiBcuIty  in  putting  into  concrete  pre- 
scriptions the  general  knowledge  they  have  gathered 
of  the  therapeutic  value  of  many  new  and  useful 
drugs." — Maritime  Medical  News. 

"This  little  book,  no  larger  than  an  ordinary 
visiting  list,  contains  no  less  than  1650  prescriptions 
recommended  by  leading  specialists  from  many 
lands.  These  are  so  grouped  and  letter-indexed 
that  the  treatment  for  any  disease  can  be  found 
instantly.  It  is  interleaved  for  new  prescriptions, 
and  has,  besides,  pithy  articles  on  a  whole  host  of 
subjects.  In  fact,  one  must  see  it  to  realize  how 
much  information  can  be  got  into  a  work  of  so  little 
bulk.  It  would  be  a  god-send  to  the  young  prac- 
titioner, who  has  often  to  prescribe  without  having  a 
shance  to  consult  his  authorities." — Canada  Med. 
Record. 

"  This  is  an  elegant  little  volume  and  fulfills  all 
that  its  title  indicates." — Southern  California 
Practitioner. 


"In  judicious  selection,  in  accurate  nomencla- 
ture, in  arrangement  and  in  style  it  leaves  nothing 
to  be  desired.  The  editor  and  the  publisher  are  to 
be  congratulated  on  the  production  of  the  very  best 
book  of  its  class." — Pittsburgh  Med.  Review. 

"  Many  will  find  it  very  useful,  containing,  as  it 
does,  the  names,  doses,  and  best  methods  of  admin- 
istering not  only  old  but  all  the  new  remedies  that 
have  been  found  to  possess  merit." — Cincinnati 
Medical  Ne^tis. 

"  A  number  of  books  similar  in  character  to  the 
one  under  notice  have  made  their  appearance  within 
the  past  few  years.  This  one  is  the  most  complete 
as  well  as  the  most  conveniently  arranged  of  any 
that  have  come  under  our  attention.  The  diseases 
are  enumerated  in  alphabetical  order,  and  for  each 
the  latest  and  most  approved  remedies  from  the 
ablest  authorities  are  prescribed.  The  book  is  in- 
de.xed  entirely  through  after  the  order  of  the  first 
pages  of  a  ledger,  the  inde.x  letter  being  printed  on 
Morocco  leather  and  thereby  made  very  durable." 
— Pacific  Medical  Journal. 

"This  handy  guide  to  the  busy  physician  gives 
the  tried  formulse  of  the  most  successful  practition- 
ers in  all  parts  of  the  world — men  known  in  the  pro- 
fession. Every  sensible  practitioner  is  anxious  to 
learn  of  the  successful  treatment  of  the  more  expe- 
rienced of  recognized  authority.  .  .  .  The  doctor  is 
generally  too  busy  to  utilize  the  constant  additions 
to  the  materia  medica,  and  consequently  finds  him- 
self prescribing  the  same  old  remedies,  which  are 
often  unpalatable  and  unsatisfactory.  This  work  is 
gotten  up  in  neat  pocket  shape,  in  Morocco  binding, 
and  will  give  satisfaction  to  all  who  secure  a  copy." 
— Medical  Brief. 

"This  is  decidedly  superior  to  the  many  works 
placed  on  the  market  of  recent  years.  .  .  .  The 
compiler  presents  in  this  volume  the  newer  remedies 
in  combination  with  a  large  number  of  the  older, 
'  time-tried'  formulse  of  the  best-known  practition- 
ers."— Canadian  Practitioner. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 
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This  new  and  important  work,  the  only  one  in  the  Englisli  language  on  this  subject, 
HAS  JUST  BEEN  ISSUED.  In  it  the  physiology  of  the  domestic  animals  is  treated  in  a 
thoroughly  complete  manner,  especial  prominence  being  given  to  the  subject  of  foods  and 
fodders,  and  the  character  of  the  diet' for  the  herbivora  under  different  conditions,  with  a 
full  consideration  of  their  digestive  peculiarities.  Without  being  overburdened  with 
details,  it  forms  a  complete  text-book  of  physiology,  adapted  to  the  use  of  students  and 
practitioners  of  both  veterinary  and  human  medicine. 
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IMPORTANT    AJJI»iOUNCEMENT. 

—ON— 

Materia  Medica,  Pharmacology,  t  Therapeutics. 


JOHN  V.  SHOEMAKER,  A.M.,  M.D., 

Professor  of  Materia  Medica,  Pharmacology,  and  Therapeutics  in  the  Medico-Chirurgical  College  of 
Philadelphia,  and  Member  American  Medical  Association, 

AND 

JOHN   AULDE,  M.D., 

Demonstrator  of  Clinical  Medicine  and  of  Physical   Diagnosis  in  the  Medico-Chirurgical  College  of 
Philadelphia,  and  Member  American  Medical  Association. 


In  Two  Handsome  Royal  Octavo  Volumes.  Net  Prices,  per  volume,  in  United  States: 
Cloth,  $2.50 ;  Sheep,  $3.25.  In  Canada:  Cloth,  $2.75 ;  Sheep,  $3.55.  In  Great 
Britain :  Cloth,  11s.  3d. ;  Sheep,  Us.  Id. 

The  Publisher  takes  pleasure  in  announcing  that  Volume  I  of  this  eagerly-looked-for 
work  is  Now  Ready,  and  that  the  utmost  diligence  will  be  exercised  in  filling  with  the 
greatest  rapidity,  and  in  regular  order  of  receipt,  the  numerous  orders  now  awaiting  its 
publication. 

The  general  plan  of  the  work  embraces  three  parts,  each  of  which  is  practically  inde- 
pendent of  the  other,  as  will  be  understood  from  the  accompanying  analysis,  and  of  which 
Parts  I  and  II  are  contained  in  the  volume  now  announced ;  this,  however,  is  not  the  only 
advantage  accruing  from  the  preparation  of  the  work  in  two  volumes.  Each  volume  will 
thus  be  much  smaller  and  more  convenient  to  handle,  while  some  may  wish  to  secure  a 
particular  portion  of  the  work,  and  to  them_  the  cost  is  lessened. 

Part  I  embraces  three  subdivisions,  as  follow  : — 

First.  A  brief  synopsis  upon  the  subject  of  Pharmacy,  in  which  is  given  a  clear  and 
concise  description  of  the  operations  and  preparations  taken  into  account  by  the  physician 
when  prescribing  medicines,  together  with  some  practical  suggestions  regarding  ihe  most 
desirable  methods  for  securing  efficiency  and  palatability. 

Second.  A  Classification  of  Medicines  is  presented  under  the  head  of  "  General  Phar- 
macology and  Therapeutics,"  with  a  view  to  indicate  more  especially  the  methods  by  which 
the  economy  is  affected.  Thus,  there  are  Internal  and  External  Remedies,  and,  besides,  a 
class  termed  Chemical  Agents,  including  Antidotes,  Disinfectants,  and  Antiseptics,  and  av) 
explanatory  note  is  appended  to  each  group,  as  in  the  case  of  Alteratives,  Antipyretics, 
Antispasmodics,  Purgatives,  etc. 

Third.  A  Summary  has  been  prepared  upon  Therapeutics,  covering  methods  of 
Administration,  Absorption  and  Elimination,  Incompa  ibility,  Prescription-writing,  and 
Dietary  for  the  Sick,  this  section  of  the  work  embracing  nearly  one  hundred  and  fifty,j)ages. 

Part  II  is  devoted  to  "Remedies  and  Remedial  Agents  Not  Properly  Classed  with 
Drugs,"  and  includes  elaborate  articles  upon  the  following  topics:  Electro-Therapy,  Hydro- 
Therapy,  Masso-Therapy,  Heat  and  Cold,  Oxygen,  Mineral- Waters,  and,  in  addition  thereto, 
other  subjects,  perhaps  of  less  significance  to  the  practitioner,  such  as  Climatology,  Hyp- 
notism and  Suggestion,  Metallo-Therapy,  Transfusion,  and  Baunscheidtismus,  have  received 
a  due  share  of  attention.  This  section  of  the  work  embraces  over  two  hundred  pages,  and 
will  be  found  especially  valuable  to  the  student  and  recent  graduate,  as  these  articles  are 
fully  abreast  of  the  times. 

Volume  II,  which  is  Part  III  of  the  work,  is  wholly  taken  up  with  the  consideration 
of  drugs,  each  remedy  being  studied  from  three  points  of  view,  viz.,  the  Preparations,  or 
Materia  Medica ;  the  Physiology  and  Toxicolog.y,  or  Pharmacology,  and,  lastly,  its  Therapy. 

The  typography  of  the  work  will  be  found  clean,  sharp,  and  easily  read  without  injury 
to  the  visual  organs,  and  the  bold-face  type  interspersed  throughout  the  text  makes  the 
different  subjects  discussed  quick  of  reference.  The  paper  and  binding  will  also  be  up 
to  the  standard,  and  nothing  will  be  left  undone  to  make  the  work  first-class  in  eveiy 
particular. 

(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 
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With  New  and  Original  Wood  Engravings.     Handsomely  Bound  in  Cloth.     Oyer  200  pages,. 

12mo.     Price,  in  United  States  and  Canada,  $1.50,  net,  postpaid. 

In  Great  Britain,  6s.  6d. 

This  work  is  presented  to  tlie  profession  as  the  onl}^  systematic 
treatise  yet  issued  on  the  electrical  treatment  of  diseases  of  Avomen,  and 
is  designed  to  fill  the  increasing  demand  for  clear  and  practical  instruc- 
tion in  the  handling  and  use  of  strong  currents  after  the  recent  methods 
first  advocated  by  Apostoli.  Avoiding  the  prolix  and  obscure  treatment 
of  electro-therapeutics  common  to  the  older  writers,  the  work  is  couched 
in  language  adapted  to  beginners  in  electricity  and  to  practitioners  who 
know  nothing  of  this  physical  force,  the  student  being  at  once  taught 
how  to  select  the  proper  apparatus,  and,  by  a  series  of  carefully  detailed 
experiments,  is  easily  inducted  into  an  expert  management  of  the  appa- 
ratus, as  well  as  into  an  intelligent  command  of  the  remedy  itself.  By 
this  object-teaching  method  of  mastering  electricity,  there  is  a  lessened 
danger  that  important  facts  will  be  slighted  and  unimportant  theories 
elaborated.  The  whole  subject  is  treated  from  the  present  standpoint  of 
electric  science  with  new  and  original  illustrations,  the  thorough  studies 
of  the  author  and  his  wide  clinical  experience  rendering  him  an  author- 
ity upon  electricity  itself  and  its  therapeutic  applications.  Tlie  author 
has  enhanced  the  practical  value  of  the  work  by  including  the  exact 
details  of  treatment  and  results  in  a  number  of  cases  taken  from  his 
private  and  hospital  practice. 


'A 

Cy^APTER  I.,  Introductory ;  II.,  Apparatus  required  in  gynecological  applications  of 
the  galvanic  current;  III.,  Experiments  illustrating  tlie  physical  qualities  of  galvanic 
currents;  IV.,  Action  of  concentrated  galvanic  currents  on  organized  tissues;  V.,  Intra- 
uterine galvano-cliemical  cauterization;  VI.,  Operative  details  of  pelvic  electro-puncture; 
VII.,  The  faradic  current  in  gynecology;  VIII.,  The  franklinic  current  in  gynecology  ; 
IX.,  Non-caustic  vaginal,  urethral,' and  rectal  applications;  X.,  General  percutaneous 
applications  in  the  treatment  of  nervous  women ;  XL,  The  electrical  treatment  of  fibroid 
tumors  of  the  uterus;  XII.,  The  electrical  treatment  of  uterine  hemorrhage;  XIII, ,  The 
electrical  treatment  of  chronic  endometritis;  XIV.,  The  electrical  treatment  of  subinvo- 
lution, hyperplasias,  and  pelvic  indurations;  XV.,  The  electrical  treatment  of  pelvic 
pain;  XVI.,  The  electrical  treatment  of  uterine  displacements;  XVII.,  The  electrical 
treatment  of  extra-uterine  pregnancy  ;  XVIII.,  The  electrical  treatment  of  certain  miscel- 
laneous conditions. 

A  Copious  Index,  including  the  definitions  of  terms  used  in  the  work,  concludes  the 
book 

(F.  A.  DAI/IS,  Medical  Publisher,  Philadelphia,  Pa..  U.S.A.) 


Reviews  of  Massey's  Electricity  in  the  Diseases  of  Women. 


« The  author  gives  us  what  he  has 
seen,  and  of  which  he  is  assured  by  scien- 
tific study  is  correct.  In  his  brief  descrip- 
tion of  the  laws  of  electricity  he  has  en- 
deavored to  present  them  in  so  concrete 
and  practical  a  shape  that  the  conscientious 
student  is  insensibly  made  to  comprehend 
current  proportions,  as  he  would  after  pro- 
longed mathematical  study.  He  aims  to 
make  the  medical  user  of  electricity  as 
intelligently  familiar  with  this  physical 
force  as  is  now  requii"ed  of  so  many  prac- 
tical workers  in  its  industrial  applications. 
The  author  does  not  present  electricity  as 
an  agent  to  be  used  in  a  routine  manner  in 
the  treatment  of  uterine  diseases,  but  rather 
as  an  agent  of  power  and  value  in  the  treat- 
ment of  these  diseases.  We  are  certain 
that  this  little  work  will  prove  helpful  to 
all  physicians  who  desire  to  use  electricity 
in  the  management  of  the  diseases  of 
women." — Tlie  American  Lancet. 

"  The  great  difficulty  in  successfully 
using  electricity,  and  particularly  the  strong 
currents,  after  the  method  of  Apostoli  is 
want  of  expertness  and  skill  and  judgment 
in  their  application.  While  these  qualities 
cannot  be  acquired  entirely  from  books, 
the  careful  description  of  the  necessary 
procedures  as  minutely  explained  by  Dr. 
Massey  is  an  aid  that  cannot  be  dispensed 
with.  It  is  believed,  therefore,  that  this 
book  will  help  popularize  among  general 
practitioners  the  intelligent  application  of 
electricity  in  gynecology." — The  Medical 
Age. 

"To  say  that  the  author  is  rather  con- 
servative in  his  ideas  of  the  curative  powers 
of  electricity  is  only  another  way  of  saying 
that  he  understands  his  subject  thoroughly. 
The  mild  enthusiasm  of  our  author  is  un- 
assailable, because  it  is  founded  on  science 
and  reared  with  experience." — The  Medi- 
cal Analectic.  • 

"This  is  the  first  attempt  at  a  com- 
plete treatise  on  the  electrical  treatment  of 
the  diseases  of  women  by  an  American 
author.  The  author  has  gone  over  the 
ground  very  thoroughly,  and  has  placed 
his  readers  in  the  possession  of  many  im- 
portant facts.  The  electrical  treatment  of 
fibroid  tumors  and  the  various  methods  of 
employing  electricity  in  gynecological  work 
are  fully  set  forth.  The  work  is  well  writ- 
ten, exceedingly  practical,  and  can  be 
trusted.  We  commend  it  to  the  profes- 
sion."— Maryland  Medical  Journal. 

(F.  A.  DAVIS.  Medical  Publisher 


"  The  book  is  one  which  should  be 
possessed  by  every  physician  who  treats 
diseases  of  women  by  electricity." — The 

Brooldyn  Medical  Journal. 

"  The  departments  of  electrophysics, 
pathology,  and  electrotherapeutics  are  tho- 
roughly an  i  admirably  considered,  and  by 
means  of  good  wood-cuts  the  beginner  has 
before  hi*;  eye  the  exact  method  of  work 
required.  Illustrative  cases  show  what 
actually  can  be  done,  and  they  are  suffi- 
ciently varied  to  give  a  good  idea  of  just 
how  valuable  the  intelligent  use  of  electric, 
ity  is  in  disorders  of  the  female  pelvic. 
The  pages  are  written  in  a  pleasant  man- 
ner, free  from  all  the  impedimenta  which 
ordinarily  pads  the  so-called  treatises  on 
medical  electricity." — The  Medical  Reg- 
ister. 

"  The  author  of  this  little  volume  of 
2IO  pages  ought  to  have  added  to  its  tiile 
'  and  a  most  happy  dissertation  upon  the 
methods  of  using  this  medicinal  agent.' 
For  in  the  first  loo  pages  he  has  contrived 
to  describe  the  techni  of  electrization  in  as 
clear  and  happy  a  manner  as  no  author  has 
ever  succeeded  in  doing,  and  for  this  part 
of  the  book  alone  it  is  almost  priceless  to 
the  beginner  in  the  treatment  with  this 
agent.  The  remainder  of  the  book,  occu- 
pied with  the  subject  proper,  of  electricity 
in  diseases  of  women,  shows  on  every  page 
that  the  author  knows  from  practical  expe- 
rience whereof  he  speaks.  The  little  book 
is  worthy  the  perusal  of  every  one  at  all 
interested  in  the  subject  of  electricity  in 
medicine." — The  Omaha  Clinic. 

"  It  is  not  written  in  such  an  ultra- 
technical  style  that  the  general  practitioner 
cannot  understand  it.  The  main  purpose 
of  this  little  book  is  to  show  that  the  neces- 
sary skill  can  be  readily  gained  by  anyone, 
even  the  busy  general  practitioner.  The 
work  fulfills  its  objects  satisfactorily,  and 
should  be  read  by  all  who  desire  to  be 
informed  in  this  new  and  promising  field 
in  gynecological  therapeutics." — Southern 
California  Practitioner. 

"  The  treatment  of  fibroid  tumor  of 
the  uterus  will,  perhaps,  interest  the  pro. 
fession  more  generally  than  any  other 
question.  This  subject  has  been  accorded 
ample  space.  The  method  of  treatment 
in  many  cases  has  been  recited  in  detail, 
the  results  in  every  instance  reported  being 
beneficial,  and  in  many  curative." — Pacific 
Medical  Journal. 
",  Philadelphia,  Pa.,  U.S.A.) 


Physicians'  Account  Book. 


Probably  no  class  of  people  lose  more  money  tlii-ough  carelessly  kept 
ftccounts  and  overlooked  or  neglected  bills  than  physicians.  Often 
detained  at  the  bedside  of  the  sick  until  late  at  night,  or  deprived  of  even 
a  modicum  of  rest,  it  is  with  great  difficulty  that  he  spares  the  time  or 
puts  himself  in  condition  to  give  the  same  care  to  his  own  financial  inte-. 
rests  that  a  merchant,  a  law3"er,  or  even  a  farmer  devotes.  It  is  then 
plainly  apparent  that  a  system  of  bookkeeping  and  accounts  that,  without 
sacrificing  accuracy,  but,  on  the  other  hand,  insuring  it,  at  the  same  time 
relieves  the  keeping  of  a  ph3'sician's  books  of  half  their  complexity  and 
two-thirds  the  labor,  is  a  convenience  which  will  be  eagerl}^  welcomed  by 
thousands  of  overw^orked  physicians.  Such  a  system  has  at  last  been 
devised,  and  we  take  pleasure  in  offering  it  to  the  profession  in  the  form 
of  the 


Physicians'  Combined  Day-Bool[  and  Ledger 


the  plan  and  arrangement  of  which  is  shown  on  a  circular  which  will  be 
sent  to  any  address  on  application.  There  is  no  exaggeration  in  stating 
that  this  Day -Book  and  Ledger  reduces  the  labor  of  keeping  your  accounts 
more  than  one-half,  and  at  the  same  time  secures  the  greatest  degree  of 
accuracy. 

We  may  mention  a  few  of  the  superior  advantages  of  this  Day-Book 
and  Ledger,  as  follows  : — ■ 

1st. — No  posting  :  one  entry  onl3\ 

Sd. — Accounts  can  run  from  six  months  to  two  j^ears  without  rewrit- 
ing patient's  name. 

Sd. — The  exact  condition  of  any  account  can  be  ascertained  at  a 
glance^  without  reference  to  other  books. 

4th. — It  can  be  commenced  at  any  time  in  the  year. 

Sth. — The  arrangement  is  such  that  it  is  impossible  to  waste  even  a 
moderate  amount  of  space. 

6ih. — The  lines  are  so  drawn  as  to  give  ample  room  to  make  the 
signs  and  abbreviations  without  crowding. 

To  all  physicians  desiring  a  quick,  accurate,  and  comprehensive 
method  of  keeping  their  accounts,  we  can  safely  say  that  no  more  suitable 
book  has  ever  been  devised. 

The  Physicians'  Combined  Daj^-Book  and  Ledger  is  handsomely 
bound  in  Russia — back  and  corners — with  cloth  si.des,  raised  back  bands, 
full  index,  and  with  full  description  as  to  manner  of  keeping,  and  with 
printed  illustrative  accounts.     Royal  quarto,  10  x  12  inches. 

Style  "A" — the  3()0-page  booic— (jontaina  space  for  GOO  accounts  for 
six  months  ;  300  accounts  for  one  ye:ir.  Style  "B  " — the  ()00-page  book 
— contains  space  for  1200  accounts  for  six  months  ;  600  accounts  for  one 
year;  300  accounts  for  two  years. 

NET   PRICE  LIST.  uni.cas.a.c    ^^^ 

Style  "A" — 300  pages,  size  10  x  12,  bound  in  f  Ruasia,  cloth  sides,  $5.00.  $5.50. 

Style  "B"— 600  pages,  size  10x12,  bound  in  f  Russia,  cloth  sides,  18.00.  $8.80. 

ALL  SHIPPING  EXPENSES   PREPAID. 

SEND  FOR  FULL  DESCRIPTIVE  AND  ILLUSTRATIVE  CIRCULAR. 


rf.  A.  DAVIS,  Medical  Publisher.  Philadelphia,  Pa.,  U.S.A.) 


PHYSICIANS'  INTERPRETER 

IN    FOUR    I.AISGUAOES, 

(ENGLISH,  FRENCH,  GERMAN.  AND  ITALIAN.) 


Specially   arranged   for   diagnosis   by  M.  von  V. 


The  object  of  this  little  work  is  to  meet  a  need  often  keenly  felt  by  the  busy  ])hysi- 
cian,  namely:  the  need  of  some  quick  and  reliable  method  of  communicating  intelligibly 
with  patients  of  those  nationalities  and  languages  unfamiliar  to  the  practitioner.  The 
plan  of  the  book  is  a  systematic  arrangement  of  questions  upon  the  various  branches  of 
Practical  Medicine,  as  the  Eye,  Ear,  Nose,  Throat,  Fevers,  Surgical  Operations,  Stomacli 
Complaints,  General  Health,  Special  Diet,  Patient's  History,  etc.,  etc.,  and  each  question 
is  so  worded  that  the  only  answer  required  of  the  patient  is  merely  Yes  or  No.  The 
questions  are  all  numbered,  and  a  complete  Index  renders  them  always  available  for  quick 
reference.  The  book  is  written  by  one  who  is  well  versed  in  English,  French,  German, 
and  Italian,  being  an  excellent  teacher  in  all  those  languages,  and  who  has  also  had  con- 
siderable hospital  experience;  and  it  is  warmly  indorsed  by  the  Professors  and  Resident 
Physicians  of  the  Philadelphia  Medical  Colleges  and  Hospitals. 

Bound  in  Full  Russia  Leather,  for  Carrying  in  the  Pocket.     (Size,  Five  by  Two  and 

Three-Quarter  Inches.)     206  Pages.     Price,  postpaid,  in  United  States 

and  Canada,  $1.00,  net;  in  Great  Britain,  4s.  6d. 


To  convey  some  idea  of  the  scope  of  the  questions  contained  in  the 
Physicians'  Interpreter,  -we  append  the  Index : — 


NOS. 

General  health i-  5° 

Special  diet 31-  47 

Age  of  patient   52-  62 

Necessity  of  patient's  undergoing  an  ope- 
ration    63-  70 

Office  hours 71-  77 

Dajrs  of  the  weelc 7S-  84 

Patient's  history:     hereditary  affections  in 
his  family;    his  occupation;    diseases 

from  his  childhood  up 85-130 

Months  of  the  year   106-117 

Seasons  of  the  year 118-121 

Symptoms  of  typhoid  fever 131-15S 

Symptoms  of  Bright's  disease 159-168 

Symptoms  of  lung  diseases. . .  .169-194  and  311-312 

Vertigo 195-201 

The  eyes  201—232 

Paralysis  and  rheumatism 236-260 

Stomach  complaints  and  chills 261-269 


Falls  and  fainting  spells 271-277 

How  patient's  illness  began,  and  when  pa- 
tient was  first  taken  sick 278-279 

Names  for  various  parts  of  the  body 283-299 

The  liver 300-301 

The  memory 304-305 

Bites,  stings,  pricks 314-316 

Eruptions 317-318 

Previous  treatment    319 

Symptoms  of  lead -poisoning 320-324 

Hemorrhages 325-328 

Burns  and  sprains 330-331 

The  throat 332-335 

The  ears 336-339 

General  directions   concerning   medicines, 
baths,   bandaging,  gargling,    painting 

swelling,  etc. 34°-373 

Numbers pages  202-204 


E.  E;  ^7  I  EI  AXT"  S  . 


"The  work  is  well  done,  and  calculated  to  be 
of  great  service  to  those  who  wish  to  acquire  famil- 
iarity with  the  phrases  used  in  questioning  patients. 
More  than  this,  we  believe  it  would  be  a  great  help 
in  acquiring  a  I'ocabulary  to  be  nsed  in  reading 
medical  books,  and  that  it  would  furnish  an  excel- 
lent basis  for  beginning  a  study  of  any  one  of  the 
languages  which  it  includes.  For  the  convenience 
of  those  who  use  it,  it  contains  a  large  number  of 
blank  leaves  to  receive  written  notes." — Medical 
and  Surgical  Reporter. 

"Many  other  books  of  the  same  sort,  with 
more  extensive  vocabularies,  have  been  published, 
but,  from  their  size,  and  from  their  being  usually 
devoted  to  equivalents  in  EngJish  and  one  other 
language  only,  they  have  not  had  the  advantage 
whicli  is  pre-eminent  in  this — convenience.  It  is 
handsomely  printed,  and  bound  in  fle.'cible  red 
leather  in  the  form  of  a  diarj'.  It  would  scarcely 
make  itself  felt  in  one's  hip-pocket,  and  would 
insure  its  bearer  against  any  ordinary  conversa- 
tional difficulty  in  dealing  with  fareign-speaking 
people,  who  are  constantly  coming  into  our  city 
hospitals." — New  York  Medical  yournal 

"  In  our  larger  cities,  and  in  tlie  whole  North- 
west, the  physician  is  constantly  meeting  with 
immigrant  patients,  to  whom  it  is  difficult  for  him 
to  make  himself  understood,  or  to  know  what  they 
say  in  return.  This  difficulty  will  be  greatly  ob- 
viated by  the  use  of  this  little  work.  It  is  elegantly 
bound,  of  size  convenient  to  carry  in  the  overcoat 
pocket,  possessing  the  features  to  make  it  a  popular 
companion  for  every  physician." — The  Physician 
and  Surgeon. 


•'The  phrases  are  well  selected,  and  one  might 
practice  long  without  requiring  more  of  these  lan- 
guages than  this  little  book  furnishes." — Phila. 
Medical  Times. 

"  How  often  the  physician  is  called  to  attend- 
those  with  whom  the  English  language  is  unfamil- 
-iar,  and  many  physicians  are  thus  deprived  of  the 
means,  save  through  an  interpreter,  of  arriving  at 
a  correct  knowledge  on  which  to  base  a  diagnosis. 
An  interpreter  is  not  always  at  hand,  but  with  this 
pocket  interpreter  in  j'our  hand  you  are  able  to  ask 
all  the  questions  necessary,  and  receive  the  answer 
in  such  manner  that  you  will  be  able  to  fully  com- 
prehend. It  is  certainly  a  valuable  medium  for 
the  physician." — The  Medical  Brief. 

"This  volume  contains  conversations  on  the 
various  diseases  with  which  the  average  physician 
is  called  upon  to  prescribe,  and  so  admirably 
arranged  that  any  pliysician  could  at  once  obtain 
sufficient  knowledge  concerning  the  symptomatol- 
ogy of  his  patient  as  to  make  an  intelligent  diag- 
nosis."— The  American  Medical  Digest. 

"This  little  volume  is  one  of  the  most  inge- 
nious aids  to  the  physician  which  we  have  seen. 
We  heartily  commend  the' book  to  any  one  who, 
being  without  a  knowledge  of  the  foreign  lan- 
guages, is  obliged  to  treat  those  who  do  not  know 
our  own  language." — St.  Louis  Courier  0/  Med- 
icine. 

"  It  will  rapidly  supersede,  for  the  practical  use 
of  the  doctor  who  cannot  take  the  time  to  learn 
another  language,  all  other  suggestive  works."— 
Chicago  Medical  Times. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 
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Meiical  Pnemnatology  M  kmkmi 

A  Practical  Investigation  op  the 

Clinical  and  Therapeutic  Yalue  of  the  Gases  in  Medical  and 

Surgical  Practice,  with  Especial  Reference  to  the 

Yalue  and  Availability  of 

OXYGEN,  NITROGEN,  HYDROGEN,  AND  NITROGEN  MONOXIDE. 


J.  N.  DEMARQUAY, 

Surgeon  to  the  Municipal  Hospital,  Paris,  and  of  the  Council  of  State;   Member  of  the  Imperial  Society 

of  Surgery  ;  Correspondent  of  the  Academies  of  Belgium,  Turin,  Munich,  etc.  ;  Officer  of 

the  Legion  of  Honor;  Chevalier  of  the  Orders  of  Isabella-the-Catholic 

and  of  the  Conception,  of  Portugal,  etc. 

TRANSLATED,  WITH   NOTES,  ADDITIONS,  AND  OMISSIONS, 

BY 

SAMUEL  S.  WALLIAN,  A.M.,  M.D., 

Member  of  the  American   Medical  Association;    Ex-President  of  the  Medical  Association  of  Northern 
New  York;  Member  of  the  New  York  County  Medical  Society,  etc.,  etc. 


NET  PRICE,  BOUND   IN  EXTRA    CLOTH,  $2.00;  IN  HALF-RUSSIA,  $3.00,  POST-PAID. 
IN  GREAT  BRITAIN:  CLOTH,  8s.  6d.;  HALF-RUSSIA,  13  SHILLINGS,  POST-PAID. 


For  some  j^ears  past  there  has  been  a  growing^  demand  for  some- 
thing more  satisfactory  and  more  practical  in  the  way  of  literature  on 
the  subject  of  what  has,  \)y  common  consent,  come  to  be  termed 
"  Oxygen  Therapeutics."  On  all  sides  professional  men  of  standing  and 
ability  are  turning  their  attention  to  the  use  of  the  gaseous  elements 
about  us  as  remedies  in  diseases,  as  well  as  sustainers  in  health.  In 
prosecuting  their  inquiries,  the  first  hindrance  has  been  the  want  of  any 
reliable,  or  in  any  degree  satisfactory,  literature  on  the  subject. 

Purged  of  the  much  quacker}^  heretofore  associated  with  it.  Aero- 
therapy  is  now  recognized  as  a  legitimate  department  of  medical  prac- 
tice. Although  little  noise  is  made  about  it,  the  use  of  Oxygen  Gas  as 
a  remed}'  has  increased  in  this  country  within  a  few  years  to  such  an 
extent  that  in  New  York  City  alone  the  consumption  for  medical  pur- 
poses now  amounts  to  more  than  300,000  gallons  per  annum. 

This  work,  translated  in  the  main  from  the  French  of  Professor 
Dcmarqua_y,  contains  also  a  very  full  account  of  recent  English,  German, 
and  American  experiences,  prepared  by  Dr.  Samuel  S.  Wallian,  of  New 
Yorlv,  whose  experience  in  this  field  antedates  that  of  any  other  American 
writer  on  the  subject. 

It  is  an  Octavo  volume  of  31  fi  pages,  printed  on  fine  pnper,  in  the 
best  style  of  the  printer's  art,  and  illustrated  witli  21  Avood-cuts. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 


IVE^W   EDIXION. 


Lessons  in  Gynecology. 

By  "WILLIAM  GOODELL,  A.M.,  M.D.,  Etc., 

Professor  of  Clinical  Gynecology  in  the  University  of  Pennsylvania. 

WITH  112  ILLUSTRATIONS.     THIRD  EDITION,  Thoroughly  Revised  and  Greatly  Enlarged 
ONE  VOLUME,  LARGE  OCTAVO,  578  PAGES. 

This  exceedingly  valuable  work,  from  one  of  the  most  eminent  specialists 
and  teachers  in  gynecology  in  the  United  States,  is  now  offered  to  the  profes- 
sion in  a  much  more  complete  condition  than  either  of  the  previoas  editions. 
It  embraces  all  the  more  important  diseases  and  the  principal  operations  in  the 
field  of  gynecology,  and  brings  to  bear  upon  them  all  the  extensive  practical 
experience  and  wide  reading  of  the  author. 

It  is  an  indispensable  guide  to  every  practitioner  who  has  to  do  with  the 
diseases  peculiar  to  women. 


PRESS  COMMENTS. 


"These  lessons  are  so  well  known  that  it  is 
entirely  unnecessary  to  do  more  than  to  call  atten- 
tion to  the  fact  of  the  appearance  of  the  third 
edition.  It  is  too  good  a  book  to  have  been 
allowed  to  remain  out  of  print,  and  it  has  unques- 
tionably been  missed.  The  author  has  revised  the 
work  with  special  care,  adding  to  each  lesson  such 
fresh  matter  as  the  progress  in  the  art  rendered 
eecessary,  and  he  has  enlarged  it  by  the  insertion 
of  six  new  lessons.  This  edition  will,  without 
question,  be  as  eagerly  sought  for  as  were  its  pre- 
decessors.''— American  Journal  of  Obstetrics. 


"The  former  editions  of  this  treatise  were 
well  received  by  the  profession,  and  there  is  no 
doubt  that  the  new  matter  added  to  the  present 
issue  makes  it  more  useful  than  its  predecessors." 
— New   York  Medical  Record. 


"This  third  edition  of  a  book  already  well- 
known  has  all  the  characteristics  which  made 
those  that  went  before  so  successful.  The  author's 
wide  experience  in  practicing  and  in  teaching 
the  healing  art,  as  applied  to  the  diseases  peculiar 
to  women,  makes  him  more  fit  than  most  men  for 
preparing  such  a  book.  His  writings  are,  there- 
fore, always  welcome,  and  enhance  the  reputation 
which  he  has  gained  in  the  clinic  and  in  private 
practice.  His  literary  style  is  peculiarly  charm- 
ing. There  is  a  directness  and  simplicity  about  it 
which  it  is  easier  to  admire  than  to  copy.  His 
chain  of  plain  words  and  almost  blunt  expressions, 
his  familiar  comparison  and  homely  illustrations, 
make  his  writings,  like  his  lectures,  unusually  en- 


tertaining. The  substance  of  his  teachings  we 
regard  as  equally  excellent,  but  their  acceptance 
will  rest  more  upon  his  reputation  than  upon 
anything  which  we  may  say  about  them.  ♦  »  ♦ 
As  a  whole,  we  can  heartily  recommend  this 
book,  as  it  contains  so  much  wholesome  instruc- 
tion that  it  can  hardly  be  spared  from  any  physi- 
cian's library." — Phila.  Medical  and  Surgical 
Reporter. 


"The  first  and  second  editions  of  Goodell's 
Gynecology  were  soon  exhausted  by  an  apprecia- 
tive profession,  and  the  work,  consequently,  was 
long  out  of  print.  But  the  author  at  last  took  the 
work  of  revision  in  hand,  carefully  revised  the 
original  work,  and  added  much  new  matter,  so 
that  now  we  have  the  best  work  of  the  kind  in 
print.  Thetwo  italicized  words  are  used  advisedly  ; 
for  while  this  volume  is  not  a  complete  treatise 
upon  diseases  of  women,  yet  it  contains  just  those 
practical  j>oints  that  many  text-books  lack — so 
that  for  the  physician  it  is  the  most  valuable  work 
in  the  English  language  so  far  as  concerns  the 
special  subjects  discussed. 

"Extended  mention  of  the  contents  of  the 
book  is  unnecessary  ;  suffice  it  to  say  that  every 
important  disease  found  in  the  female  sex  is 
taken  up  and  discussed  in  a  common-sense  kind 
of  a  way. 

"We  wish  every  physician  in  America  could 
read  and  carry  out  the  suggestions  of  the  chapter 
on  '  the  sexual  relations  as  causes  of  uterine  dis- 
orders— conjugal  onanism  and  kindred  sins.'  The 
department  treating  of  nervous  counterfeits  of 
uterine  diseases  is  a  most  valuable  one." — Kansas 
City  Medical  Index. 


Price,  in  the  United  States  and  Canada,  Cloth,  $5.00 ;  Full  Sheep,  $6.  JO.     Discount, 

20  per  cent,  making  it,  net,  Cloth,  $4.00 ;  Sheep,  $4.80.     Postage,  27  cents 

extra.     In  Great  Britain,  Cloth,  net,  17s.;  Sheep,  £1.  Is. 
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The  Physician  Himself 


AND  THINGS  THAT  CONCERN 


HIS  REPUTATION  AND  SUCCESS. 


D.    W.    CATHELL,    M.D. 


BALTIMORE,  MD. 


Being   the   NINTH  EDITION   (Enlarged  and    Thoroughly   Revised)    of  the   "PHYSICIAN 

HIMSELF,  AND  WHAT  HE  SHOULD  ADD  TO  HIS  SCIENTIFIC  ACQUIREMENTS 

IN  ORDER  TO  SECURE  SUCCESS." 


In  One  Handsome  Octavo  Volume  of  298  Pages,  Bound  in  Estra  Cloth. 

PRICE,  Postpaid,  in  United    States  and   Canada,  $3.00  net;  in  Great  Britain,  8s.  6d. 


This  remarkable  book  has  passed  through  eight  (8)  editions  in  less 
than  five  years,  has  met  with  the  unanimous  and  hearty  approval  of  the 
Profession,  and  is  practicall}'^  indispensable  to  every  young  graduate 
who  aims  at  success  in  his  chosen  profession.  It  has  just  undergone  a 
thorough  revision  b}-  the  author,  who  has  added  much  new  matter  cover- 
ing many  points  and  elucidating  many  excellent  ideas  not  included  in 
former  editions.  This  unique  book,  the  only  complete  one  of  the  kind 
ever  written,  will  prove  of  inestimable  pleasure  and  value  to  the  practi- 
tioner of  many  years'  standing,  as  well  as  to  the  3'oung  phj'sieian  who 
needs  just  such  a  work  to  point  the^way  to  success. 

We  give  below  a  few  of  the  many  unsolicited  letters  received  by 
tiie  author,  and  extracts  from  reviews  in  the  Medical  Journals  of  the 
former  editions : 


"  'The  Physician  Himself  is  an  opportune  and 
most  useful  book,  which  cannot  fail  to  exert  a  good 
influence  on  the  morale  and  the  business  success  of 
the  Medical  iirnfession." — J-'roin  Prof.  Roberts 
Barthoioiv,  PIiiladel/>liia,  I\i. 

"I  have  read  'The  Physician  Himself  with 
pleasure — delight.  It  is  brimful  of  medical  and 
social  philosophy;  every  doctor  in  the  land  can 
study  it  with  pleasure  and  profit.  I  wish  I  could 
have  read  such  a  work  tliirty  years  ago." — From 
Prof.  John  S.  Lynch,  Baltimore,  Aid. 

'"The  Physician  Himself  interested  me  so 
much  that  I  actually  read  it  through  at  one  sitting. 
It  is  brimful  of  the  very  best  advice  possJble  for 
medical  men.  f,  for  one,  shall  try  lo  profit  by  it." — 
prom  Prof.  Willi  am.  Goodell,  Philadelphia. 

"  I  would  be  glad  if,  in  the  true  interest  of  the 
profession  in  'Old  England,'  some  able  practitioner 
here  would  i)rcpare  a  work  for  us  on  the  same  line  as 
'The  Physician  Himself.'" — I'rom  Dr.  Jukes  de 
Styrap,  Shreivsbury,  England. 

"  I  am  most  favorably  impressed  with  the 
wisdom  aiul  force  of  the  points  made  in  '  The  Phy- 
sicirui  Himself,'  and  believe  the  work  in  the  hands 
of  a  young  gr.iduate  will  greatly  enlumce  his  chances 
for' pnifessional  success." — J'rout  Prof.  D.  Hayes 
Agnew,  J'kiladclphia,  Pa 

" 'J'his  book  is  evidently  the.  production  of  an 
uns|ioilud  mind  and  the  fruit  of  .a  ripe  career.  1 
admire  its  pure  t(jne  and  feci  the  value  of  ils  practi- 
cal ixjints.  How  1  wish  1  could  have  read  such  , a 
guide  at  the  outset  qf  my  career  I" — Froiii^Prof. 
James  Nevins  Hyde,  Chicago,  III. 

"  It  contains  .a  great  deal  of  good  sense,  well 
expressed." — I'roiit  I'roJ'.  Oliver  UendcU Holmes, 
Harvard  University. 


"  'The  Physician  Himself  is  useful  alike  to  the 
tyro  and  the  sage — the  neophyte  and  the  veteran,  it 
is  a  headlight  in  the  splendor  of  whose  beams  a 
multitude  of  our  profession  shall  find  their  way  lo 
success." — From  Prof.  J.  M.  Bodine,  Dean  Uni- 
versity of  Louisville. 

"  It  is  replete  with  good  sense  and  soimd  phi- 
losophy. No  man  can  read  it  without  realizing  that 
its  author  is  a  Christian,  a  gentleman,  and  a  slirewd 
observer." — From  Prof .  Edward  ITarren  I  Bey), 
Chevalier  of  the  Legion  of  Honor,  etc.,  Paris, 
France. 

"I  have  read  'The  Physician  Himself,'  care- 
fully. I  find  it  an  admirable  work,  and  shall  advise 
our  Janitor  to  keep  a  stock  on  hand  in  the  book  de- 
partment of  Bellevue." — From  Prof  William  T. 
Liisli,  New  York. 

"  It  must  impress  all  its  readei-s  with  the  belief 
that  it  was  written  by  an  able  and  honest  member  of 
the  profession  and  for  the  good  of  the  profession." — 
From  Prof.   W.  II.  Byford,  Chicago,  III. 

"It  is  marked  with  good  common  sense,  and 
replete  with  excellent  maxims  and  suggestions  for 
the  guidanceof  medical  men." — From  The  British 
Medical  Journal,  London. 

"  We  strongly  advise  every  actual  and  intend- 
ing practitioner  of  jnedicinc  or  surgery  lo  have 
'  The  Physician  Himself,'  and  the  more  it  influences 
his  future  conduct  the  better  he  will  be." — From 
The  Canada  Medical  and  Surgical  Journal, 
Montreal.  .  , 

■■  We  would  advise  every  doctor  to  well  wo*gh 
?lheP.dvise  given  in  this  booli,  and  govern  his  con- 
,duct  accordinglv. "—/•";•&;«  The  I'irginia  Medical 
Monthly. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia.  Pa..  U.S.A.) 


AN  IMPORTANT  WORK   ON   RESORTS  AND  CLIMATES. 


American  Resorts, 


NOTES  UPON  THEIR  CLIMATE. 


BUSHROD    W.  JAIVIES,    A.NI.,   IVI.E)., 

Member  of  the  American  Association  for  the  Advancement  of  Science,  the  American  Public  Health  Asso- 
ciation, the  Pennsylvania  Historical  Society,  the  Franklin  Institute,  and  the  Academy 
of  Natural  Sciences,  Philadelphia  ;  the  Society  of  Alaskan  Natural 
History  and  Ethnology,  Sitka,  Alaska,  etc. 


WITH   A   TRANSLATION  FROM  THE  GERMAN, 
By  Mr.  S.  KAUFFMANN, 

of  those   chapters  of  ''  die   loilmate  der   erde  "   written   by   dr. 

WOEIKOF,   OF   ST.    PETERSBURG,    RUSSIA,    THAT    RELATE    TO    NORTH 
AND   SOUTH   AMERICA   AND  THE   ISLANDS   AND 

OCEANS   CONTIGUOUS   THERETO. 


TW  OlfE  OCTAVO  VOLU3IE. 

SAWDSOMEL  T  BO  UWD  IW  CLOTH. 

WEAML  Y  THMEE  ECUJVDMED  PAGES, 


Price,  Postpaid,  in  United  States  and  Canada,  $2.00  netj 
in  Great  Britain,  8s.  6d. 


This  is  a  unique  and  valuable  work,  and  useful  to  pliysici,ans  in  all 
parts  of  the  country.  It  is  just  such  a  volume  as  the  Medical  Profes- 
siou  have  stood  in  need  of  for  many  years.  We  mention  a  few  of  the 
merits  it  possesses : 

First. — List  of  all  the  Health  Resorts  of  the  country  arranged 
according  to  their  climate. 

Second. — Contains  just  the  information  needed  by  tourists,  invalids, 
and  those  who  visit  summer  or  winter  resorts. 

Third. — The  latest  and  best  large  railroad  map  for  reference. 

Fourth. — It  indicates  the  climate  each  one  should  select  for  health. 

Fifth. — The  author  has  traveled  extensively,  and  most  of  his  sug- 
gestions  are  practical  in  reference  to  localities. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 


PERPETUAL  CLINICAL  INDEX 


MATERIA    MEDICA,   CHEMISTRY,    AND   PHARMACY  CHARTS. 
By  A.  H.  KELLER,  Ph.G.,  M.D. 

Consisting    of   (1)    tlie  "Perpetual  Clinical   Index,"  an   oblong    volume,    9x6    inches, 
neatly  bound  In  extra  Cloth  ;  (2)  a  Chart  of  "Materia  Medica,"  33  x44  inches, 
mounted  on  muslin,  ^vith  rollers  ;  (3)  a  Chart  of  "Chemistry  and  Phar- 
macy," 33  x44  inches,  mounted  on  muslin,  ^vith  rollers. 


NET  PRICE  FOR  THE  COMPLETE  WORK, 


United  States. 

$5.00 


Canada  fdiitr  paid). 

$5.50 


Great  Britaia. 

£//s. 


Sead  the  Following  Description  and  Explanation  of  tlie  Work: 

In  presenting  the  objects  and  advantages  of  these  Charts  and  "  Perpetual  Clinical  Index"  it  becomes 
necessary  to  state  that  the  Author's  many  years'  experience  as  a  physician  and  Pharmacist  enables  him 
to  produce,  in  terse  language,  a  volume  of  facts  thai  must  be  of  inestimable  value  to  the  busy  phj'sician  and 
pharmacist,  or  to  any  student  of  either  profession.  He  has  endeavored  to  describe  all  that  have  borne  inves- 
tigation up  to  date. 

The  system  will  prove  to  be  of  great  value  in  this,  that  so  little  labor  will  be  required  to  add  new 
investigation  as  fast  as  may  be  gathered  from  new  books,  journals,  etc.  The  classification  is  alphabetical 
and  numerical  in  arrangement,  and  serves  so  to  imite  the  various  essentials  of  Hotany,  Chemistry,  an  1 
Materia  Medica,  that  the  very  thought  of  the  one  will  readily  associate  the  principal  properties  and  uses,  as 
well  as  its  origin 

The  "MATERIA  MEDICA"  CHART,  in  the  first  place,  aids  at  a  glance  :  ist.  Botanical  or 
U.  S.  P.  Name;  2d,  The  Common  Name;  3d,  Natural  (.  rder ;  4th,  Where  Indigenous ;  5th,  Principal  Con- 
stituent; 6th,  Part  Used — herbs,  leaves,  flowers,  roots,  barks,  etc.  ;  7th,  Medicinal  Properties — mainly  con- 
sidered; 8th,  The  Do.se — medium  and  large. 

On  this  Chart  there  are  475  first  names  ;  Section  A.  is  num.bered  from  i  to  50,  each  section  commencing 
with  the  capital  letter,  and  having  its  own  numbers  on  both  left-hand  and  right-hand  columns,  to  prevent 
mistakes  in  lining  out,  all  in  quite  large  type.  In  the  centre  of  the  (.;hart,  occupying  about  6  inches  in 
width,  is  a  term  index  of  common  names.     In  the  second  column  of  Chart,  like  this  : 

Aconite  Leaves, 4  A. 

Then  by  reference  to  4  A  in  first  column,  you  there  find  the  botanical  or  U.  S.  P.  Name.     On  this  Chart  is 
also  found  a  brief  definition  of  the  terms  used,  under  the  heading  "  JNIedicinal  Properties." 

The  "CHEMISTRY"  CHART  takes  in  regular  order  the  U.  S.  Phaimacopoeia  Chemicals,  with 
the  addition  of  many  new  ones,  and  following  the  name,  th';  Chemical  Formula,  the  ISlolecular  Weight,  and 
next  the  Origin.  This  is  a  brief  but  accurate  description  of  the  essential  points  in  the  manufacttire  :  The 
Dose,  medium  and  large:  next,  Specific  Gravity;  then,  whether  Salt  or  Alkaloid;  next.  Solubilities,  by 
abbreviation,  in  Water,  Alcohol,  and  Glycerine,  and  blank  columns  for  solubilities,  as  desired. 

Alkaloids  and  Concentrations  are  tabulated  with  reference  numbers  for  the  Perpetual  Clinical  Index,  giving 
Medicinal  Propenies,  Minute  Dose  and  Large  Dose      For  example.  Alkaloids  and  Concentkations  : 


A. 


Medicinal  Properties. 


MiriuTE  Dose. 


Large  Dose. 


(a)  Aconitine. 


Narcotic  and  Apyretic. 


1-16  gr. 


Following  this.  Preparations  of  the  Pharmacopeeia,  each  tabulated.     For  example: 

TINCTURAL. 


TiNCTURA. 

Drug.                                Amount. 

Alcohoi.. 

DOSB. 

*  Aconiti. 

lTS'^rcAcid,6otP.              5y3  0z..o.4gr. 

lOO 

3  to  3  drops. 

*  61)  Fineness  of  Powder  as  per  TJ.  S.  P. 

t  P.  Macerate  24  liours.     i'ercolate,  adding  Mensti-num  to  complete  (I)  pint  tincture. 


They  are  all  thus  abbreviated,  with  a  ready  reference  head-note. 

Next,  Thermometers,  Metric  Table  of  Weights,  Helj'S  to  the  Study  of  Chemistrj',  Examples  in  Work- 
ing Atomic  Molecular  Formula;.  Next,  E.vplanation  of  Terms  Used  in  Columns  of  Solubilities,  List  of 
Most  Important  Elements  Now  in  Use,  and  Definitions  or  Terms  Frequently  Used  in  Chemistry  and 
Pharmacy. 

The  "PEKPKTUAT.  CI.INICAL,  INDEX"  is  a  book  6  by  9  inches,  and  one-half  inch  thick. 
It  contains  135  pages,  divided  as  follows  (opposite  pages  blank)  : 

The  Index  to  (.'heinistry  Chart  occupies  two  pages;  Explanations,  Abbreviations,  etc.,  forty  pages,  with 
disca-ses,  and  with  an  average  of  ten  references  to  each  disease,  leaving  room  for  about  forty  more  rcmeilies 
for  each  disease.  The  numbers  refer  to  the  remedies  used  in  the  diseases  by  the  most  celebrated  physicians 
and  surgeons,  and  the  abbreviations  10  the  manner  in  which  they  are  used.  Eight  pages,  niinibcred  and 
bracketed,  for  other  diseases  not  enumerated  The  Materia  Medica,  Explai>ations,  Abbreviations,  and 
K-^metlies  suggested  for,  occupy  twenty-six  pages.  For  Abbreviated  Prescriptions,  sevcniecn  blank  pages. 
'1  tien  the  Index  to  Alkaloids  and  (Concentrations.  These,  already  enuinei-ated,  with  ihcir  reference,  number 
six  blank  tabulated  pages,  for  noting  any  new  Alkaloids  and  Concentrations.  Then  the  Chemistry  Index, 
giving  the  same  number  as  on  Chart,  with  Name,  Doses,  Specific  Gravity,  Salt  or  Alkaloid  in  the  same 
line,  as  for  example: 


Name. 


Doses. 


Specific  Gravity. 


Salt  or  Alkaloid. 


Memoranda. 


This  Memoranda  place  is  for  Physicians'  or  Pharmacists'  reference  notes;  and  with  the  addition  of 
several  tabulated  blank  pages,  in  which  to  add  any  new  chemical,  with  doses,  etc.  The  remaining  sixteen 
pages  for  Materia  Medica  Index,  leaving  blanks  fijUowing  each  other  for  new  names  and  relerenco  nunkbers 

I'o  show  the  ready  and  permanent  use  of  the  "Perpetual  Clinic;il  Index"  of  the  "I'liemislry  "  and 
"Pharmacy  "  Charts  or  Index  in  the  book,  suppose  the  Physici.in  re;ids  in  a  book  or  journal  that  Cafleine 
L'iiras  is  u-.eful  in  the  disease  Chorea,  and  he  wishes  to  kce[i  a  penii.inent  record  of  llial,  he  refers  lo  the 
•  'hart ,  and  if  il  dues  not  already  appear  there,  it  can  be  iilaced  opposite  and  numbered,  :ind  thereafter  vised 
for  reference.  Hut  we  find  Its  permanent  number  is  No  99,  so  he  will  write  down  ii>  the  line  left  blank  for 
future  iLse  in  his  book,  in  line  already  used,  running  par;illel  with  other  reference  nutuLers  in  Chorea,  the 
No.  99,  and  immediately  under  he  can  use  the  abbreviation  in  the  manner  in  which  it  is  given,  '.["hough 
years  m:iy  have  p.T-ssed,  he  can  in  a  moment,  by  referring  there,  see  that  No.  99  is  gond  for  Clmrea.  If  fail- 
ing to  remember  what  No.  99  is,  he  glances  at  the  Chart  or  Index.  He  sees  that  No.  99  is  Caffeine  Citras, 
and  he  there  learns  its  origin  and  dose  and  solubility,  and  in  a  moment  an  intelligent  prescription  cau  be 
constructed. 

(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 


PRACTICAL  SURGERY. 

By  J.  E^VING   MKARS,  M.D., 

Lecturer  on  Practical  Surgery  and  Demonstrator  of  Surgery  in  Jefferson  Medical  College   Professor  of 
Anatomy  and  Clinical  Surgery  in  the  Penna.  College  of  Dental  Surgery,  etc.,  etc. 

With  490  illustrations.  Second  edition,  revised  and  enlarged.  794  pp.  i2mo. 


Price,  in  United  States  and  Canada  :  C/oth,  $3.00.     Discount,  20  per  cent,  ma/cing  ii,  net, 
$2.40;  postage,  20  cents  extra.     In  Great  Britain,  13  siiillings. 


MKARS'  PRACXICAI.    SUROKRY 

includes  chapters  on  Surgical  Dressings,  Bandaging,  Fractures,  Dislo- 
cations, Ligature  of  Arteries,  Amputations,  Excisions  op  Bones  and 
Joints.  This  work  gives  a  complete  account  of  the  methods  of  antiseptic 
surgery.  The  different  agents  used  in  antiseptic  dressing,  their  methods 
of  preparation,  and  their  application  in  the  treatment  of  wounds  are  fully 
described.  With  this  work  as  a  guide  it  is  possible  for  every  surgeon  to 
practice  antiseptic  surgery.  The  great  advances  made  in  the  science  and 
art  of  surgery  are  largely  due  to  the  introduction  of  antiseptic  methods 
of  wound  treatment,  and  it  is  incumbent  upon  every  progressive  surgeon 
to  employ  them. 

An  examination  of  this  work  will  show  that  it  is  thoroughly  syste- 
matic in  its  plan,  so  that  it  is  not  only  useful  to  tlie  practitioner ,"who 
may  be  called  upon  to  perform  operations,  but  of  great  value  to  the 
student  in  his  work  in  the  surgical  room,  wliere  he  is  required  to  apply 
bandages  and  fracture  dressings,  fnd  to  perform  operations  upon  the 
cadaver.  The  experience  of  the  author,  derived  from  manj^  years'  service 
as  a  teacher  (private  and  public)  and  practitioner,  has  enabled  him  to 
present  the  topics  discussed  in  such  a  manner  as  to  fully  meet  the  needs 
of  both  practitioners  and  students. 


^O  P I N I O  K  S: 


"  It  is  full  of  commoa  sense,  and  may 
be  safely  taken  as  a  guide  in  the  matters 
of  which  it  treats.  It  would  be  hard  to 
point  out  all  the  excellences  of  this  book. 
We  can  heartily  recommend  it  to  students 
and  to  practitioners  of  surgery." — Ameri- 
can Journal  of  the  Medical  Sciences. 

"  We  do  not  know  of  any  other  work 
which  would  be  of  greater  value  to  the 
student  in  connection  with  his  lectures  in 
this  department." — Buffalo  Medical  and 
Surgical  Journal. 

"We  can  strongly  recommend  this 
manual  to  the  general  practitioner,  as 
well  as  to  the  surgeon,  as  one  on  which 
they  can  depend  for  accuracy  of  informa- 
tion and  for  an  exposition  of  the  advanced 
knowledge  of  the  dajr  in  surgical  meth- 
ods."— College  and  Clinical  Record. 

"  The  work  is  excellent.  The  student 
or  practitioner  who  follows  it  intelligently 
cannot  easily  go  astray." — Journal  Amer- 
ican Medical  Associatio 


"  A  compendious,  complete,  and  con- 
venient manual  of  practical  surgery." — 
Ifedical  Times,  Philadelphia. 

"  We  cannot  speak  too  liighly  of  the 
volume  under  review." — Canada  Medical 
and  Surgical  Journal. 

"  It  would  be  difficult  to  find  a  work 
better  adapted  for  ready  reference." — 
JVorthiv ester n  Lancet. 

"  The  space  devoted  to  fractures  and 
dislocations — by  far  the  most  difficult  and 
responsible  part  of  surgery — is  ample,  and 
we  notice  many  new  illustrations  explana- 
tory of  the  text." — North  Carolina  Medi- 
cal Journal. 

"  We  think  so  highly  of  the  book  that 
it  will  be  included  among  the  text-books 
recommended  to  our  pupils." — Pkof.  C.  B. 
Nancrede,  Pliiladelphia  Polyclinic  and 
College  for  Graduates  in  Medicine. 

"  It  is  one  of  the  most  valuable  of 
the  works  of  its  kind." — New  Orleans 
Medical  and  Surgical  Journal. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelpliia,  Pa.,  U.S.A.) 


JXJSX   READY, 

•*•  *  ^  . 

A  MANUAL  OF   INSTRUCTION 


POR   GIVING 


Swedish  Movement 


Massage  Treatment 


Prok.  Hartviq  Nissen, 

Director  of  the  Swedish  Health  Institute,  Washington,  D.  C. ;    Late  Instructor  in  Physical 

Culture  and  Gymnastics  at  the  Johns  Hopkins  University,  Baltimore,  Md. ; 

Author  of  "  Health  by  Exercise  without  Apparatus" 


ILLUSTRATED   WITH  29   ORlSlHAL   WOOD  ENGRAmeS. 


In  One  12nio,  Vol.  of  about  126  Pages.  Neatly  Bonnd  in  Cloth. 

Price,  postpaid,  iii  United  States  and  Canada, 
$i.oo ;    in  Great  Britain,  4s.  6d. 


This  is  the  only  publication  in  the  English  language  treating  this 
veiy  iniportiuit  subject  in  a  practical  manner.  Full  instructions  are 
given  regarding  the  mode  of  applying 

The  Swedish  fflovement  and  Massage  Treatment 

in  various  diseases  and  conditions  of  the  human  system  with  the  great- 
est degree  of  effectiveness.  Prof.  Nissen  is  the  best  authority  in  the 
United  States  upon  tliis  practical  phase  of  this  subject,  and  his  book  is 
indispensable  to  every  physician  who  wishes  to  know  how  to  use  these 
valuable  handmaids  of  medicine. 


(F  A  DAVIS.  Medical  Publisher  Philadelphia,  Pa.,  U.S.A.) 


JUST  READY 

AN  IMPORTANT  AID  TO  STUDENTS  in  the  STUDY  of  ANA  TOMY. 

Thkee  Chakt^  or 


The  I  Nervo 


PART  I.— THE  JSFEIt  VES. 

PAUT  II.— THE  ARTERIES. 

PART  III.— THE  VEIWS. 


ARRANGED    BY   W.    HENRY    PRICE   AND    S.    POTTS    EAGLETON. 
INDORSED    BY    LEADING    ANATOMISTS. 


Price,  in  tlie  Unitedl  States  aiadl  Canasla,  50  Cents,  :BJet, 

Complete;  in  CGreat  Sritain,  2s.  6<i. 


"THE   NERVO-VASCULAR    SYSTEM    OF   CHARTS"   far   excels   every 

other  System   in    their   Completeness,    Compactness, 

and  Accuracy. 

Part  I. — The  Nerves. 

Gives  in  a  clear  form  not  o\\\j  the  Cranial  and  Spinal  Nerves, 
showing  the  formation  of  the  different  Plexuses  and  their 
branches,  but  also  the  complete  distribution  of  the  Sympa- 
thetic Nerves,  thereby  making  it  the  most  complete  and 
concise  chart  of  the  Nervou^  System  yet  published. 

Part  II. — The  Arte^'ies. 

Gives  an  unique  grouping  of  the  Arterial  System,  showing  the 
divisions  and  subdivisions  of  all  the  vessels,  beginning  from 
the  heart  and  tracing  their  continuous  distribution  to  the  peri- 
phery, and  showing  at  a  glance  the  terminal  branches  of  each 
artery. 

Part  III.— The  Veins. 

Shows  how  the  blood  from  the  periphery  of  the  body  is  gradu- 
ally collected  by  the  larger  veins,  and  these  coalescing  forming 
still  larger  vessels,  until  they  finally  trace  themselves  into  the 
Right  Auricle  of  the  heart. 

It  is  therefore  readily  seen  that  "  The  Nervo-Yascular  System 
of  Cliarts  "  offers  the  following  superior  advantages  : — 

I.  It  is  the  only  arrangement  which  combines  the  Three  Sys- 
tems, and  3'et  each  is  perfect  and  distinct  in  itself. 

II.  It  is  the  only  instance  of  the  Cranial,  Spinal,  and  Sympa- 
thetic Nervous  Systems  being  represented  on  one  chart. 

III.  From  its  neat  size  and  clear  type,  and  being  printed  only 
upon  one  side,  it  may  be  tacked  up  in  any  convenient  place,  and  is 
always  ready  for  freshening  up  the  memory  and  reviewing  for  exam- 
ination. 

lY.  The  nominal  price  for  which  these  charts  are  sold  places 
them  within  the  reach  of  all. 


(F.  A.  DAVIS,  Medical  Publisher,  Pfii/ac/e/phia,  Pa.,  U.S.A.) 


HAY  FEVER 


TS    SUCCESSFUL    TREATMENT    BY    SUPERFICIAL 
ORGANIC  ALTERATION  OF  THE  NASAL 
MUCOUS  MEMBRANE. 


CHARI.ES  B.  SAJOUS,  M.O., 
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The  object  of  this  little  work  is  to  place  in  the  hands  of  the  general 
practitioner  the  means  to  treat  successfully  a  disease  which,  until  lately, 
Avas  considered  as  incurable ;  its  history,  causes,  pathology,  and  treat- 
ment are  carefully  described,  and  the  latter  is  so  arranged  as  to  be 
practicable  by  any  physician. 


^OPINIONS.: 


"Dr.  Sajous'  volume  must  command 
the  attention  of  those  called  upon  to  treat 
this  heretofore  intractable  complaint  " — 
Medical  and  Surgical  Reporter. 

"  It  is  lucidly  written,  plainly  printed 
in  good  style,  and  is  alike  creditable  to  the 
author  and  publisher,  while  conveying 
sound  pathological  views  and  wholesome 
therapeutic  indoctrinations."  —  St.  Louis 
Medical  Journal. 

"  That  this  book  opens  up  a  new 
avenue  for  the  relief  and  cure  of  Hay 
Fever  is  evident,  and  tlierefore  it  will  be 
eagerly  read  by  many  practitioners." — 
New  England  Medical  Monthli/. 

"  Few  have  had  the  success  in  this 
disease  which  haa  so  much  baffled  the 
average  practitioner  as  Dr.  Sajous,  conse- 
quently his  statonionls  are  almost  author- 
itative. The  book  must  be  read  to  be 
appreciated." — American  Medical  Digest. 


"  Dr.  Sajous  has  admirably  presented 
the  subject,  and  as  this  method  of  treat- 
ment is  now  generally  recognized  as  effi- 
cient, we  can  i-ecommend  this  book  to  all 
physicians  who  are  called  \ipou  to  treat 
this  troublesome  disorder." — The  Buffalo 
Medical  and  Surgical  Journal. 

"  This  is  quite  a  handsome  and  well 
written  work,  illustrated,  and  published 
on  good  paper  in  clear  type.  We  are 
pleased  with  the  author's  views,  and 
heartily  commend  his  book  to  tiie  con- 
sideration of  the  profession." — The  Sotith- 
em  Clinic. 

"  The  symptoms,  etiology,  pathology, 
and  treatment  of  Hay  Fever  are  fully 
and  ably  discussed.  The  reader  will  not 
regret  the  expenditure  of  tlie  small  pur- 
chase price  of  this  work  if  he  has  cases  of 
the  kind  to  treat." — California  Medical 
Journal. 
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''  Eclampsia, ;  or,  Notes  and  Cases  of  Puerperal  Convulsions,"  is  t]:;e 
title  of  a  brochure  which  should  be  in  the  hands  of  every  physician  in 
general  practice.  The  notes  are  ample  for  the  elucidation  of  the  subject, 
and  present  the  treatment  in  a  prominent  and  unmistakable  manner. 
The}^  are  the  record  of  44  cases  of  Puerperal  Convulsions,  with  the  suc- 
cesses and  failures  in  the  treatment,  the  reading  of  which  should  give 
courage,  self-reliance,  and  faitli  to  act,  and  act  promptly,  in  a  class  of 
cases  than  wliich  few  others  are  so  ajjt  to  frighten  the  beginner,  or  even 
to  make  the  heart  of  the  veteran  almost  stand  still. 

In  our  medical  colleges  the  teachers  of  Obstetrics  dwell  upon  the 
use  of  blood-letting  (phlebotomy)  in  cases  of  puerperal  convulsions,  and 
to  this  method  Dr.  Michener  and  his  fellows  give  their  unqualified  sup- 
])ort — not  to  take  a  prescribed  number  of  ounces,  but  to  hlee.d  for  effect., 
and  fi-om  a  large  orifice.  This  is  plainl^^  and  admirably  set  fortli  in  his 
book.  To  bleed  requires  a  cutting  instrument — not  necessaril}'^  a  lancet 
— for  Dr.  M.  states  how  in  one  case  a  pocket-knife  was  used  and  the 
desired  effect  produced. 

Let  tlie  young  physician  gather  courage  from  this  little  book,  and 
let  the  more  experienced  give  testimony-  to  confirm  its  teaching. 

Revie^vs  and  Criticisms. 


"We  have  always  thought  that  this 
treatment  was  indorsed,  approved,  and 
practiced  by  physicians  generally  ;  and  to 
such  as  doubt  the  efficacy  of  blood-letting 
we  would  commend  this  little  volume." — 
Southern  Clinic. 

"  The  object  of  this  little  hand-book 
is  to  aid  the  young  accoucheur,  and  fore- 
vrarn  him  against  this  formidable  disease, 
and  to  aid  him  in  warding  it  off,  and  also 
to  instruct  him  in  its  treatment  when  it 
does  take  place.  .  .  .  The  reasons  for 
the  old  p)lan  of  treatment  in  preference  to 
all  others  are  well  set  forth,  and  we  cor- 
dially commend  it  to  our  readers  for 
examination  and  study."  —  Therapeutic 
Gazette. 


"  The  authors  are  seriously  striving 
to  restore  the  '  lost  art'  of  blood-letting, 
and  we  must  commend  the  modesty  of 
their  endeavor." — North  Carolina  Medical 
Journal. 

"  The  cases  were  ably  analyzed,  and 
this  plea  for  venesection  should  receive  the 
most  attentive  consideration  from  obstet- 
ricians."— Medical  and  Surgical  Reporter. 


"  This  book  must  he  read  to  he  appre- 
ciated. It  shows,  in  a  brief  and  conclusive 
manner,  the  great  value  of  blood-letting 
in  the  treatment  of  this  terrible  malady. 
No  doctor  should  be  without  it,  as  it  will 
amply  repay  perusal."  —  New  England 
Medical  Monthly. 

(F.  A.  DAVIS.  Medical  Publisher,  Philadelphia,  Pa.,  U.S. A. J 
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HANDSOMELY  BOUND  IN  DARK-BLUE   CLOTH, 


Price,  postpaid,  in  United  States  and  Canada,  $1.00,  net; 
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B}--  students  this  work  will  be  found  particular!}'  useful.  It  is  based 
Ti.pon  the  teaching  of  such  well-known  authors  as  Pla3-fair,  Parvin, 
Lusk,  Galabin,  and  Cazeaux  and  Tarnier,  and,  besides  containing-  much 
new  and  important  matter  of  great  value  to  both  student  and  practi- 
tioner, embraces  in  an  Appendix  the  Obstetrical  Nomenclature  suggested 
by  Professor  Simpson,  of  Edinburgh,  and  adopted  by  the  Obstetric  Sec- 
tion of  the  Ninth  International  Medical  Congress  held  in  Washington, 

D.  C,  Sc?;Ptember,  1887. 
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"It  is  v'ell  written,  excellently  illustrated,  and  fully  up  to  date  in 
eveiy  respect.  Here  we  find  all  the  essentials  of  Obstetrics  in  a  nut- 
shell ;  Anatomy,  Embryology,  Physiology,  Pregnancy,  Labor,  Puer- 
peral State,  and  Obstetric  Operations  all  being  carefully  ami  accunitoly 
described." — Buffalo  Medical  and  Surgical  Journal. 

"  It  is  clear  and  concise.     The  chapter  on  the  development  of  the ' 
ovum  is  especially  satisfactor}'.     The  judicious  use  of  bold-faced  type 
for   headings,  and  italics  for  important  statements,  gives  the  book  a 
pleasing  typographical  appearance." — Medical  Record. 

"  This  volume  is  done  with  a  masterly  hand.  The  scheme  is  an 
excellent  one  ....  The  whole  is  freely  and  most  admirably  illus- 
trated witli  well-drawn,  new  engravings,  and  the  book  is  of  a  very  con- 
venient size.  .  .  .  We  know  no  book  tliat  comes  nearer  deserving 
its  title." — St.  Louis  Medical  and  Surgical  Journal. 


(F.  A.  DAVIS,  Medical  Publisher.  Philadelphia,  Pa.,  U.S.A.) 
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COMPILED  FOR  THE  USE  OF  STUDENTS  PREPARING  FOR  EXAMINATION. 
By  OUTHBERT  BOWEN,  M.D.,  B.A., 

Editor  of  "Notes  on  Practice." 


EXTR.ACT    KR.OM    T.ME:    PR.EKACH. 

"While  this  is  essentially  a  Student's  Manual,  a  large  amount  of  matter  has  been  incorporatecj 
which,  it  is  hoped,  will  render  it  a  useful  reference-book  to  the  young  graduate  who  is  just  entering  on 
his  professional  career,  and  more  particularly  the  individual  whose  sphere  of  work  demands  a  more  prac- 
tical acquaintance  with  pharmaceutical  processes  than  is  required  of  the  ordinary  city  practitioner. 

"  Great  care  has  been  taken  throughout  the  book  to  familiarize  the  student  with  the  best  methods 
of  administering  the  various  drugs  he  will  be  called  upon  to  use,  and  with  this  object  a  large  number  of 
standard  prescriptions  have  been  selected  from  the  works  of  the  most  eminent  authorities,  which  he  can 
either  adopt,  with  modifications  to  suit  particular  cases,  or  use  as  models  on  which  to  construct  his 
own  formulae." 


EXTRACTS    FROM    REVIEWS. 


"This  excellent  Manual  comprises  in  its  366 
small  octavo  pages  about  as  much  sound  and  valu- 
able information  on  the  subjects  indicated  in  its 
»itle  as  could  well  be  crowded  into  the  compass. 
The  book  is  exhaustively  and  correctly  indexed, 
and  of  a  convenient  form.  The  paper,  press-work, 
and  binding  are  e.xcellent,  and  the  typography 
(long  primer  and  brevier)  is  highly  to  be  com- 
mended, as  opposed  to  the  nonpareil  and  agate 
usually  used  in  compends  of  this  sort,  and  which 
are  destructive  to  vision  and  temper  alike."— 5^. 
Louis  Medical  and  Surgical  Journal. 

"  Many  books  of  this  sort  are  capita!  manuals. 
The  one  before  us  is  such.  It  is  not  perfect,  but  it 
contains  a  great  deal  of  useful  information  which 
could  be  appropriated  with  great  advantage  by 
many  practitioners  as  well  as  students  of  medicine. 
In  going  through  it,  we  have  been  favorably  im- 
pressed by  the  plain  and  practical  suggestions  in 
regard  to  prescription  writing,  and  the  metric  sys- 
tem, and  the  other  things  which  must  be  known  in 
order  to  write  good  and  accurate  prescriptions." — 
Medical  and  Surgical  Reporter. 

"  The  author  des'igns  this  work  to  be  used  by 
students  preparing  for  examination,  but  its  field  of 
usefulness  is  not  necessarily  limited  to  .itudents. 
Young  graduates,  and,  in  fact,  experienced  practi- 
tioners, will  find  it  convenient  for  ready  reference." 
— Pacific  Med.  Journal. 

t  "Many  works  claim  more  in  their  title-pages 

than  can  be  verified  further  on,  but  the  only  adverse 
criticism  we  can  make  on  this  volume  is  that  it 
c.oes  not  claim  enough.  It  is  a  very  useful. ready 
reference  book  for  practitioners  as  well  as  stu- 
dents."— Southern  California  Practitioner. 

"  The-book  is  one  of  the  very  best  of  its  class." 
—Columbus  Medical  Journal. 


"  This  is  a  very  condensed  and  valuable 
resume  of  the  drugs  recognized  by  the  United 
States  Pharmacopoeia,  and  all  the  officinal  and 
important  preparations."  —  Southern  Medical 
Record. 

"Dr.  Howen  has  succeeded  in  making  an  ex- 
cellent compilation  of  the  essential  facts  of  materia 
medica  and  therapeutics.  The  work  is  designed 
to  supply  the  needs  of  students  preparing  for  ex- 
amination, and  would  be  of  considerable  service 
to  busy  practitioners  desirous  of  reviewing  their 
knowledge  of  the  subject." — Mc^rititite  Medical 
News. 

"This  work,  so  small  in  size  and  cheap  in 
price,  but  great' in  valuable  information,  we  should 
think,  would  become  very  popular  with  second- 
course  students  of  medicine  preparing  for  final 
examinations.  But  it  will  not  only  be  found  valu- 
able to  examinates,  but  also  to  practitioners  gener- 
ally All  the  drugs  recognized  by  the  United 
States  Pharmacopoeia  and  their  officinal  prepara- 
tions have  been  treated  in  detail.  Dr.  Bowen's 
work  is  a  very  valuable  one  indeed,  and  will  be 
found  '  to  fill  a  want '  beyond  a  doubt." — Cincin- 
nati Medical  News. 

"  Dr.  Bowen's  work  seems  to  possess  the  merit 
of  being  complete  and  concise.  The  book  is  care- 
fully and  well  printed.  On  the  whole,  we  can  say 
that  we  know  of  no  better  work  for  the  purpose 
for  which  it  is  intended." — Buffalo  Medical  and 
Surgical  Journal. 

"  It  is  short  and  concise  in  its  treatment  of  the 
subjects,  yet  it  gives  sufficient  to  gain  a  very  cor- 
rect knowledge  of  everything  that  comes  under 
this  heading.  This  is  a  ready  work  for  the  country 
physician,  who  must  of  necessity  have  a  moVe  prac- 
tical acquaintance  with  pharmaceutical  processes." 
— Medical  Brief. 


One  12mo  volume  of  370  pages.     Handsomely  Bound  in  Dark  Blue  Cloth. 

Price,  postpaid,  in  the  United  States  and  Canada,  $1.40,  net; 

in  Great  Britain,  6s.  5d. 
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ILLUSTRATED    WITH  76  WOOD   ENGRAVINGS.      390  PAGES.      12mo.      HANDSOMELY 
BOUND  IN  DARK-BLUE  CLOTH. 

Price,  postpaid,  in  United  States  and  Canada,  $1.40,  net; 
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While  the  author  has  prepared  this  work  especially  for  students, 
sufficient  descriptive  matter  has  been  added  to  render  it  extremely  valu- 
able to  the  busy  practitioner,  particularl}^  the  sections  on  the  Viscera, 
Special  Senses,  and  Surgical  Anatomy. 

The  work  includes  a  complete  account  of  Osteology,  Articulations 
and  Ligaments,  Muscles,  Fascias,  Vascular  and  Nervous  Systems,  Ali- 
mentary, Vocal,  and  Respiratory  and  Genito-Urinary  Apparatuses, 
the  Organs  of  Special  Sense,  and  Surgical  Anatomy. 

In  addition  to  a  most  carefully  and  accurately  prepared  text,  wher- 
ever possi1)ie  the  value  of  the  work  has  been  enhanced  by  tables  to  facili- 
tate and  minimize  the  labor  of  students  in  acquiring  a  thorough  knowl- 
edge of  this  important  subject.  The  section  on  the  teeth  hax  also  been 
especially/  prepared  to  meet  the  reqairements  of  students  of  Dentistry. 

The  work  has  been  prof usely  illustrated,  ivith  wood-cuts  selected  from 
standard  anatomical  works. 

In  its  preparation,  Gray's  Anatomy  [last  edition],  edited  by  Keen, 
being  the  anatomical  work  most  used,  has  been  taken  as  the  standard, 
l)ut  the  anatomical  works  of  Leidy,  Henle,  Quain,  Allen,  Ilolden,  Schatfer, 
Klein,  Brown  Aids,  and  others  have  been  frequentlj'  consulted;  and  on 
special  subjects,  Heatl),  McClee's  Surgical  Anatomy,  Spiegelberg,  Lusk, 
Savage,  Shroeder,  Budin,  ''The  American  System  of  Dentistrj^"  and 
others  liave  been   freely  used. 

Tlie  aim  throughout  has  been  to  make  it  as  thoroughly  complete  and 
accurate  as  possible,  and  at  the  same  time  readily  accessible  for  reference 
or  stud}',  and  this,  it  is  believed,  has  been  accomplished. 


OTHER  VOLUMES  IN  PREPARATION. 

See  Pages  1  and  23  of  this  Catalogue  for  previous  Issues  In  this  Series. 


these  new  Manvials  are  equally  adapted  to  the  use  of  Students  in  any  medical  college, 

and  are  rapidly  becoming  the  favorite  series  of  Manuals  for 

Students  prejiaring  for  examination. 

(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.S.A.) 
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This  great  work  upon  a  subject  which,  notwithstanding  the  great 
strides  that  have  been  made  in  its  investigation  and  the  deep  interest  it 
possesses  for  all,  is  nevertheless  still  but  imperfectly  understood,  has 
been  translated  in  a  most  perfect  manner,  and  preserves  most  fully  the 
inherent  excellence  and  fascinating  style  of  its  renowned  and  lamented 
author.  Full  and  complete,  yet  terse  and  concise,  it  handles  the  subject 
with  such  a  vigor  of  touch,  such  a  clearness  of  detail  and  description, 
and  such  a  directness  to  the  result,  that  no  medical  man  who  once  takes 
it  up  will  be  content  to  lay  it  down  until  its  perusal  is  complete,— nor 
will  one  reading  be  enough. 


(F.  A.  DAVIS,  Medical  Publisher,  Philadelphia,  Pa.,  U.  S.  A.) 
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KEATING  AND  EDWARDS— Disea,ses  of  the  Heart  and  Circulation  in  Children.  Illus- 
trated.    Svo.     Cloth,  net,  $1.50. 

KEATING — Record-Book  of  Me'iical  Examinations  for  Life  Insurance.  16rao.  No.  1, 
for  100  Examinations,  Cloth,  net,  50  cents;  No.  2,  for  200  Examinations,  Full 
Leather,  net,  $1.00. 

KELLER — Perpetual  Clinical  Index  and  Materia  Medica,  Chemistry,  and  Pharmacy 
Charts.     Per  set,  net,  $5.00. 

LIEBIG  AND  ROHE—The  Practical  Application  of  Electricity  in  Medicine  and  Surgery. 
Illustrated.     Svo.     Cloth,  net,  $2.00.     Nearly  ready. 

MANTON — Childbed:    Its  Management:  Diseases  and  their  Treatment.     In  preparation. 

A7>4S5fK^Electricity  in  the  Diseases  of  Women.     Illustrated.     12mo.     Cloth,  net,  $1.50. 

/Wf/J/?5— Practical  Surgery.     Illustrated.     12mo.     Cloth,  $3.00. 

MEDICAL  BULLETIN.     A  Mr)nthly  Journal  of  Medicme  and  Snrgerv.     Per  year,  $1.00. 

MEDICAL  BULLETIN  VISITING  LIST  OR  PHYSICIANS'  CALL-RECORD.  Upon  an  Entirely 
New  and  Convenient  Plan.  Send  for  descriptive  circular.  In  three  styles:  No.  1, 
SI. 25;   No.  2,  $1.50;  No.  3,  $1.75,  net. 

MICHENER— Hand-Book  of  Eclampsia.     16mo.     Cloth,  75  cents. 

/!//SS£/V— Swedish  Movement  and  Massage  Treatment.  Illustrated.  12mo.  Cloth,  not  $1.00. 

PHYSICIANS'  COMBINED  DAY-BOOK  AND  LEDGER.  Quarto.  For  300  Accounts- per 
year,  net,  $5.00;   for  (iO(J  Accounts  per  year,  net,  $8.00. 

PHYSICIANS'  INTERPRETER.     In  four  languages.     Flexible  Leather,  net,  $1.00. 

PRICE  AND  EAGLETON — Three  Charts  of  the  Nervo- Vascular  System.    Per  set,  net,  50  cts. 

RANNEY — Diseases  of  the  Nervous  System.  Illustrated.  8vo.  Sold  only  by  subscrip- 
tion.    Clotli,  $5..50;  Sheep,  $6.50;   Half-Russia,  $7,00. 

S4J0i/S— On  Hay  Fever.     Illustrated.     12mo.     Cloth,  $1.00. 

5/Io/OyS— Diseases  of  the  Nose  and  Tliroat.  Illustrated.  Svo.  Sold  only  by  subscrip- 
tion.    Clolh,$!.00;  Sheep,  $5.00;  Half-Russia,  $5.00. 

S//OfyW/?/Cf/?— The  ()|.'atos.     12mo,     Cloth,  $1.00. 

SHOEMAKER  AND  >J^Z.Z?£— Materia  Medica,  Pharmacology,  and  Therapeutics.  In  two 
octavo  volumes.  Volume  I  just  issued.  Cloth,  net,  $2.50;  Sheep,  not,  $3.25, 
Volume  II  in  ]iress. 

SMITH,  R.  A7£4^£— Physiology  of  the  Domestic  Animals.  Illustrated.  Svo.  Cloth, 
n.l,,  $5.00;   Sheep,  |6.(l(). 

ST'flV/?/??"— Obstetric  Synopsis.     Illustrated.     12mo.     tHoth,  net,  $1.00. 

SENN — i'rinciples  of  Surgery.     Illustrated.  .  Svo.     In  preparation. 

WITHERSTINE— The  International  Pocket  Medical  Formulary.  16mo.  Bound  in  Flexi- 
\>l:  Leather,  with  ilap,  net,  $2.00. 

KOWG— Synopsis  of  Human  Anatomy.     Illustrated.     12mo.     Cloth,  net,  $1.40 


A  Discount  of  20  per  cent,  is  given  on  all  the  above  Books 
which  are  not  marked  Net  and  are  not  sold  by  Subscription.  Pur- 
chaser paying  shipping  expenses. 
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